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(57) Abstract 
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In certain embodiments, each cluster includes multiple servers. Users are registered within some specific cluster and given a unique 
system/network ID. In certain embodiments, messages are not sent directly between users, but instead through at least one intermediate 
routing service (RS) provided on a server of one of the users. Thus, in certain embodiments, a user may hide or mask his/her personal 
information from other users even when communicating with them. In certain embodiments, a user may establish a communication session 
with another user without knowledge of the client device (e.g., PC, mobile phone, etc.) being used by the ther user, as the network 
arranges for communication (e.g., text chat session, voice chat session (PC to PC, PC to PSTN, or PC to mobile phone), web conference, r 
pages (PC to PC, PC to SMS)) between the users regardless of the client device being used by the called user. Thus, the netw rk enables 
any of die above communication services between users, and the initiating user need not know whether the other user is currently online 
via his/her PC or may instead be reached via pager or mobile phone. 



IMS DOC ID: <WO 006914OA1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


IAJ 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


Cote d* I voire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cuba 


KZ 




RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden . 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WSDOCtD: <WO 0069 1 40 A 1 l_> 



WO 00/69140 



PCT/SE00/00926 



1 

This is a continuation of U.S. Provisional Patent Application Serial No. 
60/133,401, filed May 10, 1999, the disclosure of which is hereby incorporated herein 
by reference and on which priority is hereby claimed 

A DISTRIBUTED SYSTEM TO INTELLIGENTLY ESTABLISH SESSIONS 
MTTWKKN A NONYMOUS USERS OVER VARIOUS NE TWORKS 

FIELD OF THE INVENTION 
This invention is related to a system and corresponding method of establishing 
communication session(s) between users as a function of their availability and/or 
communication device(s). 

BACKGROUND OF THE INVENTION 
Typically, users of communication tools (e.g., mobile phone. PCs, email, etc.) are 
faced with two essential tasks: locating the device address of other users to 
communicate with, and establbhing a communication session with that device. These 
tasks typically differ depending upon what device the user(s) is/are using. For example, 
on a mobile phone with messaging capabilities, users usually locate other users by 
finding them in their local address book, and then establish either a voice session with 
that user by dialing a phone the user's phone number, or they may type in a short text 
message (STM) and send that to the other user, either to their mobile phone or their 
email. Depending on the phone operator of the callec, he/she may or may not be able to 
receive these calls. 

As another example, a user of a PC based text-chat software may have a list of 
other users that they can initiate a chat session with. However, they will only be able to 
do so when the other person is logged on. When logged off. they have no way of 
determining how to reach that person, nor can that person be made aware that someone 
is trying to reach them. 

Thus, problems to be solved may include any or all of the following. How to 
make contact information available and configurable centrally, independent of devices, 
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and give users a single address to use for all communications. How to advertise the 
availability of a user to participate in some kind of communication session. How to 
initiate a communication session with another user (Le~, a contact) independently of 
devices and thus without knowing any device addresses of the contact in question. How 

5 to enable users to centrally control how calls intended for them should be handled with 
or without their direct intervention. How to insure interoperability of these functions, 
when the callers and callces devices are on distinct networks, possible operated by 
different service providers. How to keep other users from changing a user's contact 
information or routing settings or in any other way impersonate another person. How to 

10 allow a user to block annoying people from contacting him/her in a central location. 
How to enable more than one organization/company/operator to provide services 
described herein in an efficient and/or interoperable way* 

The SS7 system allows intelligence in routing decisions made when setting up a 
phone call (e.g., see Intelligent Network (IN) architecture originated by Bell 

is Communications Research), in which the service logic for a call is located separately 
from the switching facilities, allowing services to be added or changed without having 
to redesign switching equipment A later version of IN called Advanced Intelligent 
Network (AIN) introduced the idea of a service independent architecture in which a 
given pan of a telephone number can be interpreted differently by different services 

20 depending on factors such as time of day, caller identity, and type of call. AIN makes it 
easy to add new services without having to install new phone equipment. 

Unified messaging systems allow users to provide essentially one address for a 
variety of communication options, typically including phone calls, voice mailbox, fax, 
and e-mails. Typically, all messages are stored in one centralized inbox, that the user 
25 can access from different devices, sometimes using media translations (e.g., converting 
text messages to voice). This effectively reduces the number of device addresses that a 
user needs to give out. There are numerous companies working with unified messaging 
products. 
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Various companies have created networks running on top of the Internet that, 
allow users to send each other short text messages and monitor the status of other users, 
where the status is usually defined as whether a user is currently connected to die 
network or not. This kind of functionality is currently being considered as an IETF 
5 standard called IMPP (Instant Messaging and Presence Protocol). 

The Session Initiation Protocol (SIP) is in the process of becoming an IETF 
standard, and has been positioned as the successor of SS7 in IP based networks. The 
protocol basically allows users to invite other users to arbitrary communication sessions 
over the Internet, and at the same time allows for arbitrary routing of these invitations. 

10 The aforesaid IN and AIN approaches used in SS7 are limited to the phone 

network and are not easily extendable to other networks like the Internet Thus, there is 
no easy way to advertise availability of other users to communicate. There also is no 
easy way for users to configure their routing, except through limited interfaces. Instant 
messaging systems are typically only IP based, and do not in general allow 

15 communication across different networks. Most such systems rely on users to be 

connected to the system in order for their routing to be active and they disclose network 
addresses to other users, which potentially can be considered a security breech. 
Furthermore, most systems rely on a centralized architecture which may make it 
difficult to distribute a user database and traffic among many providers. 

20 In general, various systems address a portion of the problems discussed above. 

However, there exists a need in the art for a system/network and corresponding method 
for handling one or more of the aforesaid problems in a more comprehensive manner. 

SUMMARY OF THE INVENTION 
A system includes a loosely confederated network of server clusters along with 
25 any number of client terminals (i.e, t clients) that connect to the clusters. 

Terminals/clients can be software entities running under some operating system or any 
other device running on some communication network that can have access to the 
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cluster. Users are registered within some specific cluster and given a unique user ID. 
This user ID along with the ID of the cluster (CID) constitutes a globally unique user ID 
(UID) within the whole system. Users can be human or any other entity that connects to 
the cluster via some client tenninal or by some other method/system- Terminals can 
5 gain access to any number of services running within the cluster, or to services running 
in other clusters (a "service*' is a software entity that can have arbitrary functions). The 
connection between die terminal and the cluster is secure, and may use cryptography in 
certain embodiments. 

Basic services which may be provided within each cluster, include, for example: 
10 1) dynamic user properties, called online status or user's "presence", that allows users 
and clients to centrally define and modify data points linked to them; these changes can 
either be manual (explicitly made by the user) or automatic (by some client or server 
side logic); 2) contact list and contact notification, that allow users to subscribe and be 
notified of the online status of other users, and/or be notified of change of other user's 
15 presence information; and 3) routing service, that allows users to send requests (Le., 
invitations) for communication sessions to other users, as well as configure how these 
invitations are handled depending on die user's current presence information. 

The routing service allows users to send invitations to other users to establish an 
arbitrary communication session (e.g., text chat session, voice chat session, web 

20 conference, etc.) over arbitrary networks. The requests are not sent directly between 
users. Instead, the routing service for the sending/inviting user sends the invitation to 
the routing service for the receiving user. The routing service for the receiving user 
determines, according to a logic specified by die same receiving user, how the request is 
handled and what services are available to handle the request. For example, the routing 

25 service for the receiving user may forward die invitation to the receiving user's client, 
may ignore the invitation, may forward the invitation to the receiving user's mobile 
phone, or may forward the invitation to the receiving user's inbox so that the user may 
later read the invitation. 
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The cluster and services within it make the necessary minimum setup for the 
session to be established, and thus no network addresses need to be exchanged between 
the users, thus retaining the anonymity of the users. As users can be software entities as 
well as persons, the system allows communication sessions between users and arbitrary 
5 data services. In certain embodiments, the system does not need a central database of 
all users to function, but clusters can forward requests to other clusters, and thus insure 
the connectivity of all clusters within die system. 

The application provides users with a buddy list (i.e., contact list). A user can 
add other users to this list and organize them into groups. Using the application, the 
10 user can be aware of the online status of users in his/her buddy list (i.e., contact list), 
and get notification when these users' status(es) changes. Moreover, a user can set 
his/her own online status, make himself/herself invisible to annoying users, and send 
users in his/her buddy list any kind of message with a simple double click. 

In certain embodiments, messages are not sent directly between users, but instead 
15 through at least one intermediate routing service (RS) provided on a server of one of the 
users. Thus, in certain embodiments, a user may hide or mask his/her personal 
information from other users even when communicating with them. In certain 
embodiments, a user may establish a communication session with another user without 
knowledge of the client device (e.g., PC, mobile phone, etc.) being used by the other 
20 user; as the network arranges for communication (e.g., text chat session, voice chat 
session (PC to PC, PC to PSTN, or PC to mobile phone), web conference, or pages (PC 
to PC, PC to SMS)) between the users regardless of the client device being used by the 
called user. Thus, the network enables any of the above communication services 
between users, and the initiating user need not know whether the other user is currently 
15 online via his/her PC or may instead be reached via pager or mobile phone. 
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ttttTEF PESCRIPTION OF THE FIGURES 
Figure 1 is a schematic diagram of a plurality of server clusters connected 
together according to an embodiment of this invention. 

Figure 2 is a schematic diagram of an exemplary one of the clusters of figure 1 
5 according to an embodiment of this invention. 

Figure 3 is a functional diagram illustrating how a first user (having a client A, 
such as a PC) sends an invitation message to another user (having a client B, such as a 
PC) according to an embodiment of this invention, wherein client B*s routing service 
forwards the invitation message to client B. 

io Figure 4 is a functional diagram illustrating how a first user (client A) sends an 

invitation message to another user (client B) according to an embodiment of mis 
invention, wherein client B's routing service forward the invitation message to client 
B's mobile phone because client B's client is not online. 

Figure 5 is a functional diagram illustrating how a first user (client A) sends an 
13 invitation message to another user which is a service such as a software entity according 
to an embodiment of this invention, wherein the software entity's agent or routing 
service forwards the message to the software entity so mat communications can be set 
up between the first user and the software entity. 

Figure 6 is a functional diagram according to an embodiment of this invention 
20 illustrating that connections between users can be forwarded across clusters. 

Figure 7 is a diagram of an exemplary aspect of a client as it appears on a user's 
display screen (e.g., display of a PC) according to an embodiment of this invention, 
wherein when launched the client application prompts the user for a user name, 
password and/or server address; after which the client can connect to the appropriate 
25 user server and establish a secure communication with it 
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Figure 8 illustrates an exemplary contact list of a user as it appears on the user' s 
terminal/client's display screen according to an embodiment of this invention. 

Figure 9 illustrates a menu list of a plurality of different types of invitation 
messages which a user may choose from to send to another user, this figure illustrating 
5 how the menu list appears on the user's ternunal/client's display screen according to an 
embodiment of this invention. 

Hgure 10 is a functional diagram illustrating how each operator may run one or 
more clusters according to an embodiment of this invention, where each of the clusters 
can communicate with one another so that invitations/messages/data can be sent from a 
10 user on one cluster to a user(s) on another cluster. 

Figure 1 1 is a functional diagram illustrating the server structure (e.g., 
communication links between respective servers and between servers and respective 
clients and database(s). 

Figure 12(a) is a diagram illustrating how an exemplary mapping function of 
15 Figure 1 1 works according to an embodiment of mis invention. 

Figured 12(b) illustrates a user identification (UID) which is given to a user, that 
is applicable throughout the entire application or system/network, according to an 
embodiment of this invention. 

Figure 13 is a functional block diagram illustrating exemplary components of the 
20 cluster of Figure 1 1 according to an embodiment of this invention, and further 

aiustrating how the cluster may communicate with other entities such as clients, other 
clusters), and/or the Internet. 

Figure 14 is a flowchart illustrating steps taken when a user sends an invitation 
message to another user according to an embodiment of this invention. 
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Figure 15 is a flowchart fflustratihg steps taken when a user (e.g., Carl) sets up a 
chat session with at least one other client (e.g., Anne), according to an embodiment of 
this invention. 

Figure 16 illustrates exemplary data structure^) on a user server, via the user 
5 service, according to an embodiment of dais invention. 

Hgure 17 illustrates exemplary data structure^) for the contact status service on 
an exemplary connection server accordmg to an c^dunent of this invention- 
Figure 18a illustrates a data structures) stored to uie contact list service, which 
may be stored in the database and retrieved on demand, according to an embodiment of 
to this invention. 

Figure 18b illustrates a data structure for user profiles according to an 
embodiment of this invention. 

Figure 19 is a schematic diagram illustrating a logon procedure or sequence for a 
user (or the user's client) according to an embodiment of this invention. 

Figure 20 is a schematic diagram illustrating a logoff procedure or sequence for a 
user (or the user's client) according to an embodiment of this invention. 

Figure 21 is a schematic diagram illustrating a contact Bl's logon/logoff 
procedure or sequence according to an embodiment of this invention, wherein a user or 
a user's client can be monitoring the contact B I and knows when the contact comes 
20 online and when the contact goes logs off. 

Figure 22 is a schematic diagram illustrating steps taken during a user's or 
client's rffocedure of addmg/removing a contact to/from the user's contact list. 

Figure 23 is a schematic diagram illustrating steps taken during a user's or 
client's procedure of adding/removing another user to/from the user's blinder list. 
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Hgure 24 is a schematic diagram illustrating steps taken (i.e., a message 
sequence) when a user inverts histoerblinded user list according to an embodiment of 
this invention (the sequence is similar to the one when a user is added to a blinded list). 

Figure 25 is a chart mustratmg a suinma^ 
to the database) for contact list functionality according to an embodiment of this 
invention. 

Figure 26 illustrates the position and/or functionality of an administration 
tool/service according to an embodiment of this invention. 

nTCTATTJED DE grrpny| 7 fW n * CERTAIN 
t^YFIX/TPTARy" T?M«nnTAfKNT c ™? INVENTION 

In the foflowmg description, for purposes of explanation and not lunitation, 
specific details are set forth such as particular embodiment, network architectures, 
signaling flows, protocols, techniques, etc. in order to provide an understanding of the 
present invention. However, it would be apparent to those skilled in the art mat the 
present invention may be practiced in other embodiments that depart from these specific 
details. In certain instances, detailed descriptions of well-known methods, interfaces, 
devices, protocols, and signaling techniques are omitted so as to not obscure the 
description of the present invention with unnecessary detail. 

initially, it is noted that the notations in software design diagrams comply with 
the UML standard (Unified Modeling Language) in most cases. The same notation is 
used for data diagrams as is used for class diagrams. The reader should therefore note 
whether data structures or conventional classes are being described. In high-level 
sequence diagrams, half-arrowheads are used for messages with no reply. Whole- 
arrowheads are used for a request-reply message pair in those cases where the exact 
details of the back-and-forth ccjmmunications are not important 
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Familiarity with the drawings and certain terms is helpful in the context of the 
instant application. Thus, set forth below are a plurality of definitions that apply to this 
, . application and the patent to result therefrom* 

DEFINITIONS/GLOSSARY OF CERTAIN TERMS USED HEREIN 

5 "Community." a set of users with which a user can interact through his/her 

application. There may be many different communities or there may be a single global 
community. This is defined by how servers are grouped together and to which servers 
users connect. 

"Application." This refers to the entire system/network of this invention; 
io including the client-side software, the server-side software, the data stored, and the 
functionality of this system as a whole. 

"Ghent-" The software used to access the application from the client or user side. 

"Back-end.* The set of servers, networks, and software to which a given client is 
connected, directly or indirectly (i.e. its local cluster, plus any clusters the local cluster 
15 is connected to). 

"Cluster.* A collection of servers plus a database, connected with a high-speed, 
reliable, secure network. The back-end is a set of interconnected clusters. 

"Local duster." The cluster which a given client is directly connected to. 

"User." An entity, human or software, that accesses the application through a 

20 client 

"Framework. 11 The application framework that is common to back-end servers. 

"Service." A service is a software entity which resides on, e.g„ a server and 
provides a set of functions to clients of the server. The set of functions it provides is 
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specified by a protocol description, which defines in a non-ambiguous way how to use 
the service. 

"Service creator;" A programmer that writes a service. 
"Client ir^leinentpr.- A term used for r^grammers that create clients to the 
5 back-end system. 

"Message." A piece of information sent from one user to another. 

"Control message." A piece of information sent from a client to a server or from 
a server to a client or between servers. Control messages are used to access the 
functionality of other components of the system. 
10 "Request." ^ c 011 * 10 ^ message initiated by a client and sent to a server. 

"Reply." A control message sent from a server to a client in reply to a request, 
"Notification." A control message initiated by a server and sent to a client 

"Response." A control nies^ 
notification. 

!5 "Mode of comnnmication." The method used for real-time communication, e.g. 

voice, herein. 

"Conversation." A dialogue between two or more users carried out in real time. 
A "message type" is the type of information sent in a message, e.g., a short text 

message. 

20 "CS." Connection Server. This can refer to the server software and/or (he 

machine rutming it Which is being referred to should be obvious from context 

"DB." Relational database, preferably including the machine running it 
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-UMF." User mapping function. This is conceptually a single entity but is 
actually implemented on each CS, US and ICS, and thus may be multiple entities. UMF 
is preferably stored in the DB. although it may be otherwise stored in other 
embodiments . 

3 "GRID." Group identifier for contacts in contact list 

"CID." Cluster identifier 

"ICS." mtra-Cluster Server. Can refer to the server software and/or the xnachine 
running it. Which is being referred to should oe obvi<ms from context. 

"ICSID." Intra-Chister Server identifier 
10 UID." User identifier 

"US." User Server. Can refer to the server software and/or me machine running 
it. Which is being referred to should be obvious fromcontext. 

"USID." User server identifier. 

"Message repository." An entity which can receive message* of one or more 
types on behalf of a user and store them at least until the user retrieves them. e.g.. a fax 

machine. 

"Device." An entity which can function as one or more conversation endpoints 
or as a message repository for one or more message types or as both. Also, a device 
may be able to send messages of one or more types. An example of this is a GSM 
phone, which is a short text message repository, and a conversation endpoint for voice 

conversations. 

"Profile." A set of routes where each route is enabled for a user or a group of 
users asdefinedinthebuddy/contacthst. A profile is complete in the sense that for 
every user there is a route for every mode of communicatioiL 
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DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION 

A system/network according 10 certain embodiments of this invention includes a 
plurality of client applications (e.g., Win32 operable by respective users) and a back- 
5 end server system having a plurality of clusters (e.g M running on Windows NT). A 
main function is to provide users with a simple and secure way of establishing arbitrary 
communication sessions with other users or services, running either over IP networks or 
other networks, e.g., PSTN. It also provides operators (an operator is one who operates 
or manages at least one cluster) a comprehensive environment in which to deploy value 

10 added services (e.g., search engine services, database services, shopping services, 
services for sending users stock information such as stock prices, video conferencing 
services which enable user(s) to set up a video conference via a video conferencing 
server that is external to the application, etc.) to their users and to be able to charge for 
their use, as well as providing them a way to link their installed base of services over to 

15 IP networks. In basic terras, aspects of the system/network act as a brokers), and can 
broker communication services between two or more people (or their respective 
clients/PCs/phones), as well as broker access to value added services, some 
communications based - others not Access to the services is provided either by 
lightweight clients, running on various operating platforms or through gateways for 

20 browser based systems, such as WAP (Wireless Application Protocol). The 

system/network is designed to enable easy building and operation of Value Added 
Services (VAS), using the user management functions, security, authentication and 
charging features of the system/network as their base. Since the system/network is 
designed to offer accessibility and mobility, a user will be able to access his or her data 

25 and services from virtually any communication device — computer, mobile phone, 
handheld devices etc. ensuring a broad reach for Value-Added Services of the 
system/network. 
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Figure 1 illustrates a plurality of clusters 1 of the system/network which may 
communicate with one another, while Figure 2 illustrates an exemplary cluster 1 of the 
Fig. 1 embodiment Referring to Figure 2, a basic installation of the system/network 
includes a number of interconnected servers 3, each of them running a number of 

5 services 5. Such a collection of servers is called a cluster l as shown in Fig. 2. A 
cluster 1 defines an address space for services 5, and provides the low-level 
connectivity for services to connect to each other, as well as for connections with 
external servers. Each service can provide access to its functionality through some well 
known protocol(s), which are again built on top of a generic stream model. Thus a 

io service can request another service by name, and establish a connection with it using a 
service specific protocol. 

External users 7 and their respective clients 11 (eg., a user's PC, mobile phone, 
and/or PDA) can connect to services within the cluster via a special connection service, 
that typically runs on servers) (connection servers) at the boundary of the cluster's 

15 firewall 9, and listens fox connections on a specific port Streams established through 
that service are secure and encrypted in certain embodiments, e.g., using the SSH 2.0 
protocol in the case of a Win32 client As such, file cluster 1 along with all connected 
users 7 and clients 1 1 can form a virtual private network within which connections 
between services can be freely established. Connections can also be made between 

20 services and/or users 7 in different clusters 1, as illustrated in Fig. I - Such connections 
go through a special inter-cluster service, which can limit what services are actually 
available. Connections between clusters may also be secure and encrypted in preferred 
embodiments of this invention. 

Additional servers and software that fall outside of this architecture may also 
25 form an integral part of an installations). As such they are considered part of the 
cluster, examples being a robust database(s) 13 (eg., Oracle 8) and various operation 
and maintenance tools with which servers 3, users 7 and/or clients 1 1 may 
communicate. 
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Typically, certain servers 3 are set up with a given configuration of services, and 
these might sometimes referred by some given name, e,g r , servers that run the 
connection service for external clients are called connection servers as discussed 
hereinbelow, though they do not differ arcWtecturaUy from other servers. 

5 incertamembodir^ 

set of services. In exemplary embodiments, tins basic set of services may offer the 
following features: DaHow each user (or user's chent) 7 to have a unique identity 
within aU clusters; 2) provide each user 7 Ae ability to connect and be securely 
authenticated by the cluster 1 using that identity; 3) provide each user 7 the ability to 

10 define arbitrary sets of data related to that identity (this d^ 

database 13, and mis data is referred to heremas "presencerd^of the user);4) 
provide each user 7 the ability to publish a dynamic status information and/or presence 
information related to their identity Cm a simple case, this status or presence might be 
whether the user is currently online on his/her PC or not); 5) provide each user 7 the 

is ability to monitor the stams/presence of a given set of other users 7 (in the same or 
different clusters)), and be notified of any change thereof ; and Q 
the ability to look for other user's identities) using queries by name or other useful 



20 



25 



criteria. 



Referring to Figures 3-6. a function of the system/network is to provide the 
possibility for users 7 to establish arbitrary communication sessions with other users 7. 
Different types (e g. voice or text) of communication may be established in different 
embodiments. The system/network handles the initial discovery of the mutual 
communication channel using "invitations." "Invitations" may also be referred to as 
invitation messages or rNVITE(s) herein, for purposes of simplicity. 

An invitation is basically a request from one user 7 to another to join ram/her in 
sorru, given type of coinmunication. The format of these may follow the IETF standard 
called SIP (Session Initiation Protocol), in certain embodiments. Typically, a client 11 



3NSDOC1D: <WO 0069 1 40A1_I_> 



WO 00/69140 



PCT/SE00/00926 



16 



10 



IS 



20 



wiU support some given set of communication types and will know how to create a SIP 
mvitationfoxeachtype.Whenauser7 wishes to 

another user, he/she will invoke some function within his/her client 11. requesting the 
client to send an invitatiou of a given type to some selected user. The user's client 11 
will then farm the correct SIP message and send it to a special service within the 
cluster, called the Routing Service (RS). In certain preferred embodiments, each user 
has a particular routing service r^via^ on the user's user server (US). 

In certain ernbodimcnts, the Routing Service (RS) is invoked in the context of 
the recipient of the message, but may or may not be invoked in the context of the 
sending user. A function of the RS is to decide what to do with the invitation message. 
As such, messages are never sent directly between users, but always from a user to 
anomerWsRoutmgService(RS). The decision logic of the Routing Service is local 
xo the user and thus may be programmed by me user 7 m accordance w^ 
desires, and it can as complex as needed, though it will usually be limited by the 
necessityofuserstobe^ Whatever the logic is, 

the Routmg Services 

some other service that accepts invitations of the given communication type. Services 
mat accept invitations are called device handlers. Clients 1 1 are exemplary types of 
device handlers in certain emboc^nts of this invention. 

A device handler is a communication endpoints to which the routing service can 
dispatch inviiations. Device handlers are specificaUy used to interface with other 
networks. For example, to dispatch text pages to the mobile cellular 
telecommunications network, a device handler is installed that accepts text pages, looks 
up the receiver's mobile number and then sends all the relevant information to some 
; standard paging gateway, such as an SMS gateway. Alternatively, a device handler may 
enables phone calls. Currently two such device handlers ate available: one that 
interfaces with the Ericsson IP Telephony system, thus making it possible for Voice 
Chat invitations to end up in the PSTN network. Another device allows the routing of 



USDOCID: <WO 0069 1 4QA 1 J_> 



WO 00/69140 PCT/SE00/00926 

text pages to the GSM network. All services and device handlers can access 
administrative information is the database, e.g., for checking user's accounts and 
permissions to use the specific service. This allows centralization of service billing in 
the database. Services can easily be created and deployed within the system using a 

5 service SDK. In this manner, support for routing to new networks or existing services 
can easily be added to the system- 
Referring to Fig. 3 f a first user A (having a client A) desires to send an invitation 
message to user 8 (having client B). As an illustration of a device handler, a connected 
client 1 1 can present itself to user B's RS as being an eligible end point for invitations 

10 of certain types. For example, if user A sends an invitation for text chat to user B as in 
Fig. 3, and user B has his/her RS configured such that when he/she is connected to the 
cluster, all invitations should be forwarded to his/her client 11, user B's RS sends the 
invitation message accordingly and the invitation ends up at user's B client 1 1 for 
access by user B. In this case it is assumed that on user B's client 1 1, there exists some 

15 code that will accept and process this specific invitation. 

As shown in Figure 4, in other cases device handlers are not clients 1 1 of users 
but instead are actual services 10 running (e.g.. on servers or other devices) within the 
cluster. These services 10 typically interface with some external devices or networks 12 
(e.g., telephone or other network), translating the invitation to whatever signaling 

20 protocol is adequate for that device or network 12. In Figure 4, user B has instructed 
his/her RS to forward invitation messages to his/her mobile phone 14 when user B is 
not online. Thus, user B's RS forwards the invitation message to service 10 which 
interfaces with the external cellular telecommunications network (e.g., GSM), which in 
turn enables the message to be forwarded to die network and ultimately to user B's 

25 mobile phone 14. In this manner, a device handler 10 might translate an invitation to an 
actual phone call to a user. 
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As stated before, the invitation mechanism does not put any l imitati ons on what 
type of communication is brokered by a Routing Service (RS). The actual types of 
communication possible are only limited by the device handlers 10 (and/or client 
devices 11) available to handle them, the another user so desires. The session 

5 negotiation does not implicitly involve the exchange of user's network addresses, such 
as IP number or phone number, in certain embodiments. The benefits of this approach 
include privacy and the fact that users do not have to worry about how to reach other 
users. Given an invitation from a user 7, the Routing Service (RS) of the called user 7 
(i.e., the callee) will decide how this invitation should be handled, without the calling 

10 user 7(i.e.. caller) having to know how the communications channel between the users 
was set-up or on what network. Thus, for example, a voice session might end up in the 
telephone system without the caller knowing it It is however up to the actual 
r fimmiim rgtinn logic invoked whether network addresses actually end up being 
exchanged, and may be out of the control of the routing protocol and/or the application 

15 framework. The decision on whether user anonymity should be maint a ine d for all 
communication types is thus up to the operator that operates a cluster in certain 
embodiments of this invention. 

As seen above, the functionaHty of a cluster 1 can be extended by the use of 
device handlers that are a specific type of services. They are a simple example of 
20 additional services that can be added to a cluster. From an architectural point of view, 
there are no limits on what kind of services can be added to a cluster given an adequate 
SDK. This opens the way for the creation of complex value added services that 
possibly interface with some corresponding client modules, offering functionality that 
goes way beyond the elementary one described above. 

25 Referring to Figure 5. another entry point for additional services 1 6 comes 

through the use of special clients 10. These are services 16 that actually use the 
client/server protocol to manifest themselves as any other user within the system. Such 
'artificial' users 16 are called agents. From a user point of view, an agent looks just like 
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any other user. i.e.. he/she can monitor its status and send invitations to it. The 
difference is that when cmnmunicauon is established between a user 7 and an agent 16, 
it really is a form of interaction between the «ser and some software entity. Tbetypeof 

conm»mication between the agent and some special client software totalled on the 
nserVmachine. This type of exteitsibitity allows for novel and interesting services. 

As seen above, many services might offer access to chargeable resonices, such as 
the phone system, a cellular telecommttmcations network, an online shopping network, 
orthelike. Tins calb for a way to control the access of users 7 to these resources and a 
wayofmonitormgtheirusage. mcertamem^dm^thesvstemto^ 
to this invention may support the notion of account types for users, where each account 
typegivesaccesstoson^setofsemces, In ti^tnauner, control of s«viee usage can ■ 
be adnunistered easily. Formore detailed charging, each service car, define Its own 
billing policy and act accordingly. Some services night cb««e to simply log all 
activity.** laux accounting, wlfleomersntightdynarmcaUyn^torme user ^ men". 

cluster 1). This may be done via a special service. Le.. the inter-cluster service, mat acts 
as aproxy between services in different clusters. Rom the point of vie* of the services 
involved, the proxy is preferably transparent or substantially transparent. The only 
limitation is that the cluster operator can configure the inter-cluster service to only allow 
remote access to a limited set of services. Thus operator specific value added servtces 
can be made exclusive for a given cluster. 
s Fnmauserrspersp^tive.acUentllappearstotheuserasasmaU 

inconspicuous application, which in dosed form on a user's PC appears as a small ball 
on the desktop. As shown in Hgure 7. when the user 7 launches the application, he/she 
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is prompted for his user identity, which includes die address to his operator, and a 
password to be securely authenticated. At fliis point, the client 11 connects to the 
corresponding server 3 and establishes a secure connecdon with it The connection is 
both strongly authenticated and may wen as encrypted, using known state-of-the-art 
$ cryptographic technology, and can thus not be cracked by mischievous parties. 

If logging on is successful, the ball may open and expose a variety of functions 
and displays which may be utilized by &e user/chenL One such function is faiown a^ 
contact list (e.g., Fig. 8 illustrates a portion of such a Est). ThUfetisniairitamedby the 
user and may include, e.g., other individuals that the users knows and has contact with 

o and optionally addresses or IDs of me other users. In certain embodiments, the list may 
show the online status of these otherusers. This status reflects whether a given user is 
currendy logged in the system or not, thus giving iiiforination whether that user 7 is 
innBediately reachable. Actually, users have a range of possible statuses they can 
specify, e.g., to inform other users that mey are mdeed online, bat wish to not be 

!5 disturbed or are temrxirarily unavailable. The list can easily be organized by defining 
folders, as well as choose from different display modes. The user can enter new 
contacts, either by typing in their system/network identity (user ID or UID) (if they 
know it) or by initiating a search in a directory service, where they can search according 
to various criteria, such as names, e-mail, et cetera. An exemplary UID assigned to a 

20 user is shown in Fig- 12(b). 

Thechentllaicltitectureinaybeopenviatte T*" 5 
allows developers to add new type(s) of coinmmrication modules to the client, e.g. to 
establish data communication sessions with some remote service. In this manner, the 
client can be used as a basis for more complicated applications, while still benefiting 
25 from the whole underlying user and security model offered by the basic client The 
client/server protocol can also be used to create completely new type of clients, that 
allow developers to integrate services that manifest themselves as users to others. The 
security protocol preferably used by the client is SSH (Secure Shell Protocol), which is 
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generally considered one of die rndst advanced today. It uses the dedicated port number 
22. which is generaUy open on most firewalls. For cominiinication session established 
by add-ons. the security is up to the add-on developer and the communication protocol 
that Is used. All the information specific to a logged in user, such as his contact list and 
inbox is cached and encrypted on the client machine, thiis nniumizmg ii£twor*c traffic 
for frequent users. The client is fully localizable, and can also be co-branded for 
specific operators. 

As for servers 3. a exemplary server setup according to auernboctoemof das 
invention includes a network of servers 3 and one database 13. Such a .mnunalsetup is 
called a ctarer, and represents a small administrative structure of the systenVwtwc*. 
Each server 3 can be configured to run a <^ c^u>ration of services. Each such 
service is either some integral part of the sys»^networkofthismventi M «s«ne 
aoVfitionalserWceu^edbytheci.eratnr. One of the basic services available Is the 
connection and authentication service that handles client 11 accesses) to the duster 1. 
This ;u the single point of access into me cluster frc^n* IP ««v^ and the cluster 
shouMofcerwisetecomideredasru^ B x addingmore 
servers 3 running this service, me whole cluster can be scaled to handle a potentially 
targe number of simultaneous connections. Another set of services are related to users 
7 and handle information requests, propagation of online status and routing of 
invitations. Again, these functions can be scaled by adding more servers 3 running 
these services. Finally, a specific service handles connections to other clusters, thus 
allowing users from different clusters and providers to communicate. Linking of 
servers 3 will be discussed below in more detail. 

All these services of a cluster 1 may interact with the database 13, which is the 
repository of all persistent data. This includes both user specific data, service specific 
oau and administrative data. The database can be scaled, made redundant and as robust 
as the operator wishes, all depending on needs. An Oracle database may be used, but 
me system/network can be adapted to other types of databases. Thus, in certain 
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embodiments of this invention, all ibis information is stored centrally on the server side 
in database 13 of die user's cluster 1, and is downloaded to the user's client 11 when the 
user 7 logs in. This makes it possible to use any installed client that is compatible with 
the system/network without preliminary customization. 

5 By selecting users from this contact list, a variety of functions become available 

to the selecting user 7. To start with, the selecting user 7 can display information about 
a given contact (e.g.. a selected user from the list). This information may be a 
combination of items that the contact has actually defined for himself, e.g., preferred 
nickname and other public information. In addition, a function which becomes 

io available to the selecting user 7 is the ability to send invitations to the selected contact 
from the list. The notion of invitation here is a very generic one, and may use an 
upcoming standard protocol called SEP (Session Initiation Protocol)* As described 
earlier, an invitation may be a request sent from one user 7 to another user 7, asking the 
another user 7 to join the inviting user 7 in a communication session of a given type. As 

15 a comparison, dialing the number of a person on a telephone is essentially sending an 
invitation (in the form of a telephone ring) to that person. 

There is no limitation on what kind of invitations can be sent. A sending user 7 
is provided with at least a few elementary types of invitations as well as the necessary 
logic to handle the corresponding communication sessions if they do get established, 

20 Referring to Figure 9, these elementary types include the following: 1) Pages: these 
consist of short text messages (they are the most simple type of invitations, although 
they do not imply an acknowledgement from the receiving end; 2) Text Chat: these 
invitations can establish a real-time text chat session between the users; 3) Voice Chat: 
these invitations can establish a real-time voice session between the users; and 4) Web 

25 Conference: these invitation allow users to share navigation on the Web, such that the 
Web navigation of one user is reflected on the other .user's browser. 



iSDOCID: < WO 0069 1 40A 1 _!_> 



V 

WO 00/69140 



PCT/SE00/00926 



23 



10 



15 



20 



According to preferred embodiments of this invention, a noteworthy aspect » 
how invitations are handled on the receiving end. In preferred embodiments. 

.eeeiving Ws diem 11. Tolhe contrary, atleas, one RS is uolized as discussed 
above. ^invitations can t<s«,rega^^^ 

.right no. be online a. aU . invifa,i on is s»bn»«ed to toreeehnnguser sRS *at 
conunnonsly on .he receiving «s*>, nser s«rv« (OS,. T!>e reaving ^ deodes 
wbat «, do witt. Ute invhauon according «o user specified logic and avaUableback^ 

.. -r..„™Weren<»AuserniightelK>ose«or« 
manners, depending on preferences, n. usei ""S" 

socn pages i f h cisonUne(e.g..F, g .3, He rnigh. also specify**.* «^»«—- 

fl ^rnobUephone(orson*od«pagingne h ™r k )(«.g..F.e,4). H* same appues for 

e . nc Thus a vo ice chat invitation might actually end np as a 
aU other types of invitauons. Thus a voice c 

. . _, A - K^k-endbv the operator or it inight result as 
phone call, if that service is offered in the bacK-ena oy u« up« 

a pure IP call, if both users are online. 

ThisfuncucnaWybecomesiner^ 
hooted to the s^networ* of this — It aiso is the >- for *e 

witn that con«. routing services offer benefits bo* for the caller (tnv«or) and the 
callee (invitee). For the caller it hides the messy details on how to .ocate and reach a 
gWenperson^a.any given toe. to «hec^«aUows^er,ocon«o 1 w^ 
Lreachhhn/her andhow. without having » disclose any personal informal snch 

, j j- ^thAraiier Thus, certain embodiineiits of this 
5 as phone numbers or network addresses to the caller, IWis, ccruui 

_ A^^c^inr users 7 which can be used to 

invention essentially define unique identities for users 7, wm ,_ l5/tvnes 

onvirr* usin« all communicafions protocols/types 
communicate with other users and/or services, usin e an con™ 

available, while still retaining a high level of security and anonymity. 
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A minimum setup can consist of a single server machine running all necessary 
services, as well as one machine nraning the database. However, in preferred 
embc<fiments . multiple servers 3 are provided at each cluster 1 as shown in the drawings 
of this application. 

Adnunistration of a cluster 1 is jirefexably handled by a specfficadm^ 
client, that manipulates database records and also displays alerts and logs issued from 
the cluster- 

Tnus, as can be seen from me above, me syster^^^ 
lightweight server framework, providing a simple and secure user model and routing of 
invitations to external services. As such it does not impose any significant limitation(s) 
on which service is hooked up to it. while still allowing for a unified interface to users 
and billing. Users in different clusters can cornnnmicate with each other, though the 
actual personal user infonnatian is securely held wimin me a^ 
the cluster in which the user is registered. 

Set forth below is a more detailed ascription of ccrtam aspects of 
With regard to scalability, in certain preferred embodiments of this invention, the 
back-end is able to support a user base of tens of millions of users, with a couple of 
nuffion simultaneously online users. Practically, this means that the back-end may have 
virtually uiuimited scalability as applies to splitting load across multiple clusters, and 
within each cluster between machines, processors, processes, threads etc.. and load 
balancing. A single cluster 1 in itself may have an upper limit to its scalability, but the 
whole back-end, being an interconnection of many separate clusters 1. may be scalable 
without practical limit. Herein, a cluster is limited in scalability by the scalability of the 
database 13 used; no other practical limitations on scalability exist Since databases 13 
today can be scaled very well (although not without limits) by throwing money at them, 
this is perceived as a good design choice. 
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With regard to being robust, given an error free run of the hardware, each 
server's uptime is preferably above 99.9%. and the imtrme of the network preferably 
above 99.99% in certain embodiments. When exceptional errors occur, such as 
hardware errors, a maximum 3-5 min. lag is accepted. Essentially these state that when 
5 aS erver3istakendowiuorbreafc^ 

its role. Further, any single point of failure, such as datanases or even hardware parts 
(such as networks) are preferably redundant and automatically taken over by omer parts 
if they fail- 

It is often desirable that conumuueation totween clients and tteoackend be as 
,o secttreas,»ss»ae,vvithJnre^ 

jstonseaurhenocatiMwliencc^.^^ 
clients and the backend Bang strong cryptography. 

In cernnn embodiments of ftis invention, each operator is able to run a cluster 
(or clusters) of servers to serve i* users group. These distrfctted server clusters are 
,5 r^erablyabletomteroperaKtaorder^ 

H is preferably Ann sparnming be prevented if possMe. through the use of bom 
preventative measures and couniermeasures. 

As for the overall architecture, wherever standards fit the needs of the 
appUcauon design, they should be used. Moreover, any add-on service that needs 
20 integration win, the basic services of the backend preferably connects to it in a "plug- 
in" fashion. 

Tunriug u> the overall server structure, reference is made to Rgure 10. Each 
operator runs one or more clusters 1 of servers 3. Each cluster 1 runs on a high speed, 
reliable and secure LAN. Reliability may be enhanced by having two (or more) 
■ a duplicate LANs, thus giving n-l/n redundancy where n is the number of duplicate 
LANs SecurirynaybeerAancedbykeepu^^l^malocltedr^. ^clusters 
! are interconnected via a network connection 17 that is preferably high speed but may 
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be regarded as unreliable and unsccure. Not* that this doe* act mean tha. 

s it Note also that the reason for regarding die inter-duster network as unreliable is that 
it is intended that there is no requirement for a reliab.e network between clusters; it does 
^xr^auatheoperamrcannwsetrrpanaablenetwork 19 ifhe/she so wishes. 
Considering the requirements to the back-end, Figure lO.ilrustrares the subdivision of 
servers 3 to each cluster 1. FirttheT explanation follows. 

10 Rgwe limustratesan«ernpla^^^ 

tiie cluster include user servers (US) 19, connection servers (CS) 21. and cluster 
servers CCS) 23. Set forth below in Tab.e 1 is a lis, of cermn roles that certain servers 
3 to the Future 11 cluster 1 have in certain ear«x^ras of this invention. 

., Table 1 - Servers to «he backend and their roles 



ICS Intra- Connects to remote ICSs 



Cluster Server as needed. Listens for 

connections from remote ICSs. 
Subscribes user status at other 
clusters in order to maintain 
correct contact status for local 
users. Forwards local user status 
to subscribed remote ICSs in 
order to maintain correct contact 
status for remote users. Forwards 



vISDOCID: <WQ 00691 4QA1 I > 



WO 00/69140 



PCT/SE00/00926 



27 

EXPLANATION 

messages from remote ICSs to 
local USs. Forwards messages 
from local CSs to remote ICSs. 

- All data that needs to be 
persisted may be kept in a single 
logical database 13 per cluster. 

Maintains the user state 
for a given set of user(s). Keeps 
track of contact lists and blinded 
lists for these user(s). Keeps 
track of routing for these user(sV 
Forwards user status changes to 
interested CSs and ICSs. Routes 
pages for these user(s) via RS. 

t^^'/iy ■ ; v> another cluster to a specific ICS 

Stii^ftS \ ■ through the CH> associated with 

*"Y ■ §ii^ J the Servers in the cluster. 

f^l^V r 8 ^ : ? ' • Rea|ljusts mapswhen a server . 

^S/I^i v ' • :■ • il-.^isrempv^oradc^d, and ■ r 

.g^^ ^V- ^i'; •: ;* vr ^-^M "notifies other servers as needed. 
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^jbrEVIA: -TULLNAME EXPLANATION 



TION 



' CS* Connection Server Listed for connections 

from clients. Forwards status 
updates on connected clients to 
tfae US(s) that is handling them. 
Subscribes on status changes 

from USs for the contact lists of 
connected clients. Forwards the - 
status changes to the clients. 
Forwards paging from connected 
clients to US(s) and vice versa. 

Incertamembc^entsofthi^ 
be static, in the sense that a connection ^ not be ma^ed between two servers 
unless software entities within the two servers 3 are communicating. However, 
connections between servers 3 may be shared, so that if a connection is already open 
between two servers, then rather than opening a new connection when two add.uonal 
software entities on the servers wish to y^to^^™^*"*-' 

With regard to user identification and mapping, each user 7 is given a user ID (a 
UID), v,hich is applicable throughout the whole of the application. Each cluster 1 * 
assigned a cluster ID (a CID). A CID is encoded in a well known way into each Um. 
as shown inBg. 12(b). Each user server (US) 19 is given a user server ID (aUSID). It 
is the role of the user mapping function (UMF) 25 to map local UIDs (local by the fact 
that their CID is the local cluster identifier) to USIDs. Figure 12(a) illustrates an 
example of how the mapping mechanism may work in certain embodiments of this 
invention, This mapping is dynamic since it can change if a user server crashes, is 
15 removed, or if a user server is added. 
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duster server 23 - *- cluster server ids. JCSID, Each ICS hand.es aU 

^ca^K^hanafeasc.*^ 
mapping. 

Table 2 -Maps from UIDs to other identifiers 



MAPPING ^BfW \ NOTES 



f ^^V^ •*. vStion 



"^"2 • ^-rj static mapping 

ClusterID(UID) CIU •~ rr 

. VS JD. known by U>ff. dynamic 



, mapping 



15 



Trsm ' known by TJ^, dynamic 

IntraClusterServedD ICSIO 

(remote UID) mapping 

CID. This choice of UID is r^^^^^ 

other systems, i.e. SIP (which is used for session initiation). 

Ther^crffceb^ 

v^^nt* Also the requirements for the system may 
network protocol m certam embodiments. Also, tnereq 

t^nticated. and/or encrypted communications medium. Thus, the 
call for a secure, authenticates ana/oi zu^jy . 

, • v over TCP/IP may be chosen for all server mtercornmumcations in 
SSH protocol running over lcr/ir may « 
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certain embcxJirneiits, as weU as the conin^^ 
servers. Those skilled m the art ^ 

alternative embodiments. SSH exposes abstractions called "connections" and 
breams? A connection is an end-to^nd connection between two computers which 

5 can be authenticated and encrypted and which can provide data integrity. A stream is a 
named, bi-directional, flow^ontrolled stream between two software entities on the 
separate computers. Many streams may be opened on any given connection, onto which 
they are multiplexed and separately flow-controlled. As an analogy, one may think of a 
connection as an electrical cable, and streams as the many separate, insulated copper 

io wires within the cable. 

Figure 13 illustrates die way the systera^ 
into components, and some of the dependeiKAes oetween components. Each eomponent 
has various responsibility(ies) in the overaU system/network. 

As can be seen, the user servers (US) 19 includes online status service 31, user 

* routing semce(s><R^ 

39, load balancing service 41, and contact list service 43. Connection servers (CS) 21 
include online status service proxy 51, contact status service 53, and lots of generic 
proxies 54. Intra-cluster servers (ICS) 23 include lots of generic proxies 55. The 
framework underlying each of these servers includes a UMF 25, notification 

20 broadcasting 57, authentication 59, I/O model 61, protocol compiler 63, and resource 
and failure detection 65. Operation and maintenance (O & M) servers) 64 handles 
system configuration (e.g.. provision/assign^^ 
servers/clients in certain embodiments. 

Still referring to Figure 13, the online status service 31 stores users* online 
25 statuses, and broadcasts changes to these to subscribed contact status services, the 
online status service proxy 51 sits between the client 11 and the US 19. forwarding 
requests to change the client's user's Online status; it handles failure tolerance in case 
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v ^ t fails the proxy 51 will try to contact the 
'the client's US fails, in the case where the US ^ *^ crash and establish the 

tt« .QthattheU^^ v 
USlothattheUMF* i ^^^^S^so^^^ 

inline statos on that server, idcwu^ 
^ersonlmestatos -ii-nt's oomact list. The contact list service 43 stores each 

^Mevenruserfrom^chentscomactlu olta rservices 
Wscontact list, allows the»ser 7 to access and manage**- 

iwUn iiseis. and sends them to the conect aevice 
receives messages fxomosers, and senos ^^ mdaai ^ 

loricwhich resides at both the sending user's and the receiving _ 

^ - . , «^ a< «t a server can receive messages, y<^» 

A^tfrnal svsterri (such as SMS), store them, act on them, etc. 
rt«»m to the user or an external system 

^ wdlers 35 can act as bridges to external systems. The user property 
Thus, device handlers 35 can a«»u ^mreadmose 

partsof othetuser- s7 profiles Uiattheyhave access*. 

10 channe*»al.other^^ 

„„L Notification broadcasting 57 is also pan or the framework compo 
channels. Notmcaaon i»w => . •_i t -.ir he nan of rhe system. 

. . ra<m _i 3 Protocol compiler 63 need not in itself be part 01 me y 
Ulustratedtn HgurelS. Protoc <"* each it b 

« code generated by L becomes pan of n 
general for). The protocol compUer 63 compile, PDL a 
, , ffles which an abstract definition of the protocol between a cUen 

25 tfalver into code for both client and server which imp— 

server or a server and a server, into co messages are 

sent back and forth between the cbent and the server. 1/ 
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pooling and synchronization, database connection pooling* I/O usage, timed alarms etc. 
and abstracts these for the other services. Kesource and failure detection function 65 
UstensforftcfairareofUss i 9 ,lCS,23andCSs21ardbrc^an^u™ 1 gh 
the notification broadcasting UKChanism if one of .Item goes down. Agai*** is part 
oftnef^c^con^entthWtnulerlieseachoflte 
User nonfunction* 

defined, with pieces of the function genlng defined oUy as needed, lucre b also a 
.oechanismth* reclaim 

The function is persisted to the DB 13. The function keeps the nupp^ 
servers for CSs and ICS. (UserServedTXUID) and lntraOusterServerID(un». 
Framework 67 is thus responsible for providing a decent environment in which to wme 
.ervices, which transparently (to to services) ensures sealabffi W ^ 

Unbalancing serviced allocate, resources which are e*^ to the cluster in 
a fashion which load balances the resource usage. The idea here is to a client 11 may 
wish* use the serWces of serve* wh^ ^ 
form an unegral par, of the application and should thus be aUccated (and aouunistered) 
as conceptual a part of the duster. The session service 37 handles session creation, 
setup and numagemeut as well as dau ti^fer between n«n»bers of the sesston. 

Adrrunisn^ve tooU allow sysn^ adrnirusr^ 
system, add new users, etc. The, are responsible for notifying all components m a 
cluster of changes to settings that affect them. 

Daubase abstraction lay«©^ , 
13 used in the ctoste, Layer 69 provides access to several IDOs (logical Data Objects) 

5 provide an abstraction for some daUt structiire stored in the database. 
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Responsibilities of framework 67 include die following: 

A. Provide an environment which e^enfly handtes matters such as I/O, 
timed alarms, thread pooling, message broadcasttog,databa^ 

pooling and logging, hiding the cc^lexity from me service creator. 

B. Expose abstractions to service creators which make their life easier. 
These include abstractions related to I/O, the database and data stored 
therein, alarms, message broadcasting (nohTications) and logging. 

C. Perform caching of data within the data abstractions supplied. 

D. Reuse existing data abstraction object instances when this is efficient 

E. Supply a non-ambiguous method of specifying a protocol description. 

F. Implement a process which can, given a protocol description, output 
code which mmlements the details of how to encode protocol requests for 
sending them over the wire and how to use the I/O primitives supplied by 
the framework. In essence, this process hides from the service creator and 
the cfient implementor the fact that the client using the service does not 
run on the same computer. 

G. Uniquely identify instances of services and supply a registry of these 
so that connections may be made to previously existing instances. 

H. Hide from service creators the fact that when their service 
communicates with other instances of the same service or instances of 
different services, these instances may be located on different computers 
within the same cluster or even on computers within remote clusters. 

I. Ensure authentication, security and integrity in all communications so 
that service creators can always take these for granted. 

006914OA1 I > 
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Hie threading model exposed to services in the framework 67 is what has on 
occasion been termed a rental apartment An apartment is defined as "the context a 
tenant is called in". The fact that the tenant is only renting the apartment means that a 
tenant may not always be called in the same context (Le. on the same thread) but since 

5 tenants only live in one apartment at a time, the analogy can be extended to say that a 
tenant will never be called in more than one context at the same time (Le. no more than 
one thread will ever be active in the code owned byJhe tenant). Services are "tenant 
owned". What we mean by mis is that the code for a given instance of a given service is 
attached to a tenant The service creator can therefore assume the rental apartment 

10 model when writing the service, and does not need to worry about threading issues at 
all. The framework keeps a pool of threads into which threads are added as needed up 
to a rnavbrmm These threads are then reused when work needs to be done. Each thread 
is active in one and only one tenant's code at a time. When work needs to be done, the 
framework waits until a thread is available, hands it the assignment (a description of an 

is event that needs to be processed), and marks it unavailable for the time being. When the 
thread finishes, it notifies the framework, which then returns the thread to the available 
state in the thread pool. The reason for using a thread pool is that performance 
increases as more threads are allocated to doing separate jobs, up to a maximum (system 
dependent). This means that we can only have a maximum number of threads running at 

20 a time, but we have a number of jobs that need to be concurrent and which need a fair 
share of the processing power available. The thread pool method solves both of these 
problems. 

As for I/O 61, the framework 67 preferably uses an implementation of the SSH 
standard protocol for all communications between clients and servers, between servers 
25 within a cluster, and between servers in different clusters. SSH provides 
authentication, encryption and integrity to all cornmunications. It also supplies 
abstractions called connections and streams. Streams are the main I/O abstraction used 
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in the framework. The framework exposes an abstraction equivalent to an SSH stream 



in 

to services 



With regard to connection requests, an instance of a service in the framework 
only exists as long as a stream is attached to it. The process of attaching a stream to a 
service will now be discussed. Streams a« opened wi* two exphdt pa 
one implicit parameter. The implicit parameter is the UID of the user opening the 
stream which we will call the source UID. The explicit parameters are me name of the 
stream which we will call the "stream type-, and a UID which we will call the 
destination UID. This UID might be the UTOoftheuseropernng^ 
of a different user. We previously mentioned that one of the framework's 
responsibilities is to uniquely identify instances of services. We can now define what 
constiratcs this unique identification: it is the type of the stream that is connected to the 
service and the destination UID as defined above. 

When creating a service, two main parts are created: an object to which streams 
can be attached. referred to as a stream connector, and an object winch Imows where to 
connect connection requests, called a locator. A part which implements the actual 
functionality of me service may also be created. Atinitializa^toe. as^basedon 
the framework registers all the locators it knows about under me xiame of the stream 
type(s) they handle. Any given locator is registered as the object which knows where to 
connect connection requests for streams of a certain type or types. 

We can now explain how a connection request may be handled. When the 
frameworkreceivesa^^ 

UID Y it finds the locator registered for stream type X and passes it the connectton 
request. The locator checks the destination UID. Y, and based on what the UID is, it 
does one of the following: 1 ) creates a new tenant and a new stream connector, attaches 
me stream connector to the tenant and connects the stream to the new stream connector, 
and registers the new tenant as "the tenant to which the service for stream type X and 
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destination UID Y is attached" (read that again if you didn't get it, it's important; 
remember what we said about how we identify instances of services); or it 2) finds an 

existing tena*^ 

corrects the stream to the stream co^ 
s new tenant (as above) regardless of whether a tenaiit already exists to 

pair. This is appropriate when it is not necessary for different connections to the 

"same" instance of a service to share stale. 

The stream connector looks at the source UID of me connection reqn^t and 

decides whether it wants to accept the connection based on who is connecting. Different 
L0 services will behave differently in this respect. A single locator can in fact be registered 

as the locator for more than one stream type. This means that a single service can m fact 
accept connections from more than one stream 

separate protocol, specified in a protocol description, is spoken across each stream, we 
see that this model starts to look a bit like we're ^ 
15 inherits from one or more jiurely abstract base classes. 

Now that we have covered the details, we can step back and see the whole 
picture. Each service has a "type" (or types) which is the type (or types) of stream that 
it accepts connections from. Each instance of a service is "owned" by a single user (the 
destination UID). The service creator can decide whether he/she wants all connecUons 
20 to a (service type, destination UID) pair to be connected to a single instance of the 
service or always to a new instance. 

Up until now we've assumed that the entity tat is asking for the stream » be 
connected is me client. The fact is that services can themselves connect streams to other 
instances of th same service, or to instances of different services, simply by specfymg 
2s the source UID, destination UID and type of the service they want to connect to. This 
means that we now have a framework which supports abstract stream I/O between 
clients and servers, and between servers and servers. 
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At times it may be necessary for an instance Off a service to send a broadcast 
message (referred to as a notification) to "all interested parties" without knowing who 
these parties are. The framework supplies a method and taK^on 57 for doing this, as 
well as for listening to notifications to you're interested in. The abstraction tot the 
frameworksopplies to services is ^follows. A service can send a notification (which 
is simply a binary packet with arbitrary data) onto a speeffic r^ ctanneL A service 
can listen to specific named channels and will receive* call into itscode when* 
notification arrives on one of these channels. 

PDLis short for Protocol Description Language. This is Ok frameworks solution 
for a non-ambiguous definition of a protocol berween a chen, and a service (when we 
talk about clients in this context, we are also talldr* about services wmch open up 
streams). The PDL compiler 63 is a software tool which takes PDL as input and sp.ts 
out much code, both on the client side and on the server side. On the cUem side, it sorts 
out a COM DLL which implements COM interfaces specific to each protocol winch 
allow client applications to use the protocol as if it were a normal COM object. On the 
server side, it produces two main things: code for services to act as clients to the 
ptotoc^andcodeforservices^^^ The cede for implementing a 

service is split into two: an object which allows the service creator to call back to the 
client as if the client were a C++ class residing in the same process space as the serv.ee. 
and a C++ class which is purely abstract which the service creator must inherit from to 
implement the methods defined in the protocol These two parts are a high-level enough 
abstraction that the service creator can. if he chooses, ignore the fact that the underlymg 
I/O abstraction is a stream (he can even ignore the fact that there is any I/O going on). 
He only concession to complexity mat the service creator has to make is that all calls 
are asynchronous, i.e. if he wants to send back a "return value" to the chent he must do 
so through a new. separate method call. Note .hat ahhough PDL and the PDL comp.ler 
63 are supplied by the framework to ease the pain of writing protocol stacks by hand, 
the underlying stream abstraction is mere for the service creator if he/she chooses to use 
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10 



IS 



it Also, Ihe FDL generated code allows the programmer to pokeaWtat its interior parts 
to.change its behavior. 

««, «, data, ^ » cache data, pool database colons, a»d reuse data objec*. 

cn^nUv existing!^. Apoolof W*-^*-^^***" 

.^U^.TbisUs^in^ 

by the framework- 

, delLonUm.Tneusern^ng^ 

^ should almost immediately * «• - - ™f n JT 

handles keeping function correct is implemented on each server 3 (19. 21 . 23) based 
on me framework, inclustersl which are connect to other cheers, there are 
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5 M 5 y aw *^^^«****°*^ 0enenC . Pr0 " " „ 
bytt.forwadagproxBS liomonesBe ..^^to^hprowcoltbatcl*^ 
^intbef^ov^W-AS<^I^" re ^ ,6,Bdf<>r<a,CI,, * <> 
• supposed to have access «o in *e tat*** When the genenc .»*■— 
aresuppos „ ,/m- v dst OTD=J). it will accept it. then ask its 

c^ecti^re^.^^^-^ 17 ' ^ o« internal TJMF is being 
,v,™u, n rk to odch a stream with parameters (x, y. z). Since tfte uiicro^ 

l0 framework to open a su^™ r .^^j^^uiDiorto 

used on CSs 21. this will open a stream to the US 19 ^"^^ 

i_: a.. .« the cluster user z resides on. On other server 
the ICS 23 which is acting as a bridge to the cluster usa i 

. . „_-j i. the same way. The difference 

^^ITselet,^ 

details except the type of service tnai is w 

20 connected to, 

r»o\-M which resides on the US for a 
Routing is handled by the renting service (RS) 33. which res 

• jv *.T1MF2S For example, when user A sends user B a 
given user, as dictated by the UMF 25. ^"-"^ A . sclient sends user A"s routing 
^easinBg-S^^wingtappens: "^^V^ ^ 

. <u -r. i i«er A's routing service 33 on user as uo ^ 

service the message; 2) user a s iwuue 

w« USV 3-) User B's routing service 33 receives memc 
service on user B s US), A) user pro bably 
A's routing service, and runs its "incorning routing logic on (this logic 
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end by deciding to send the message to user B's client Crf connected) and store the 
message). Optionally, user A's client may receive the message and a pop up window 
with the new message. A message (as applies to the routing service) is a string which, 
e.g.. may be formatted according to the SIP standard. The format of the body of the 

> message is dependent on the message type. In an RS 33 for a given user, bom t^ 
outgoing routing logic and the incoming routuig logic can dedc^ to forward the 
message to a device handler (and optionally process it further once the device handler 
has processed it), store the message in the user's message box, deliver the message to a 
different user's routing service, or deliver the message down to the user's client Users 

o may request that a receipt of delivery be sent to them when a) the message they sent is 
stored in the recipient's message box, b) when the message they sent is sent to the 
receiving user's client 

To prevent spamming and denial-of-service attacks, the sending of multi- 
recipient messages may not be allowed in certain embodiments. This means that if the 
13 client wants to send the same message to 15 users, that is what the client does, i.e. sends 
the same message 15 times. This means that in such einbodiments the servers cannot be 
nsed to multiplex messages to users, thereby making denial-of-service attacks harder to 
perform as well as making it ttme^nsuming to send messages to multiple recipients. 

Herein, a device is anything which can receive a message. Each device can 
20 receive a specific message type or set of message types (e.g., from an RS 33). Each 
device also has a specific type, a device type. Associated with the type is the set of 
message types it can receive, and optionally what identifier type to use to identify the 
device (e.g. a phone number for a phone terminal). Software components called 
"device handlers" represent devices in the system. In some cases, the device is purely 
25 conceptual and the device handler itself can in fact be viewed as the device. Device 
handlers are normal services in every aspect except for the fact that all device handlers 
can handle the same protocol. This protocol all ws the routing service 33 to pass 
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-a tK#. device handler to pass them 
^sagesU.th^deviceluuKllerrorhandtog.andfot.he.tev.ce 

back. 

s when the user is at work, one routing profile for wne 



user is on-line, etc. 



20 



25 



Protocol is used. The Session Lies P ^ 
Engineering Task Force, Apnl 1998, the discios 



herein by reference. 
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Different ^ of ^ngschemes may b. «*d in to i-^on. In cemm 
embodiments, plug-ins to the system coold define M. own routing scheme wh.cn 

preferred embodiment, the folding in Table 3 are the message types (e.g., page, 

^p,v, m vitanon-re<»^^ 
types may be added if necessary. 

Table 3 - Message types defined by the routing scheme 
•page ,; ; Atot«ine«^ietflV~«- tetl1 ^- 

auto-reply An automatic response to a message sent by a user. 

invitation V Aninvitanontojomacoirf^ 
7 x^quesO ^ 

D^VTTE request header. 



T,. 



invitation- ' Areply to anmvitafi»tojomac<mfe«nee.-n.ebod, 
rcply of the message is an SIP INVITE reply header. 

jnvitaW^ U A session setnp reouest sent once the invited user h» 
iemiie^S S^topari.^^aflPACK^qpest. 



invitation- 
setup-reply 



"vinyitancn- 

icancelr 

^request 



invitanon- 
bye-request 



A session setup reply, a la a SIP ACK reply. 



A cancellation of an invitation, e.g., SIP CANCEL. 



Sent when leaving a session, a la SIP BYE. 
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A user's "inbox" is part of the «A routing service 33. The inbox receives any 
Kndof mess^e tO.use, When mis ^k--***-* of themes »*. 
user (or *. user's dent) if the user is onhne. The -* en,— the message 
identifiers smred rn«he inbox and whether each of the messages is read or uu«^ He or 
^ may retrieve messages from the Inbox. m»k them unread arread.ordetoe .her,, 
^.scrrnayalso^roessagesi.thelnbox. I. certain erdKrfrnen*. the conmtuutty 
operator wiB penodicauy check for very Urge inboxe, (i.e, targe vohunes). notify the 
nser^pagirsmx^)^.^ 

Wshe does no. dean it up, and give the user 7 a deadline before which to mush 
Ceaning up. This will be a function of dre adrrdn ,»ls and thedaubase scheme. ^ 
Moreover. the inbox cut hand* the sending of receipts of s.c^ if *e message ts thus 

xnarkedL 

Hgure 14 is a flowchart illustrating how a firs, user (eg., user #1) can esufcUsh a 
communications session (e*. voice chat, text chat. ete.) with a second user (eg user 
,2) .dag one or more clusters of Ote network. The first and second u.ersmaybe 
^edmthesar~clusteroralterr^v^ 

Moreover, me first and sccor^ users may be assigned » the sarr* user server (US) 19. 

to send the second user an invitation message regarding the session (ue.. *™ 
message) t step iSl]. The first user may look up the second user's UID on the first 

nsersuchasmesecor^sphonenum^^^^ 

^nymi^assodatedwimme communication session). A.U.efu.tusersre, e 
^ US 19 and to -he first usefs RS 33 a, that US tstep 153). The first user s RS 3* • 
rac (sup 155]. TheRS may. for example, ignore .he .nessage (step .57], but more 
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u «a ncpi's RS 33 at the second user's US 19 (at the 
Ukely decides to forward it to the second user's RS 3 J at m 

, ^ _i«oi The second user's RS 33 receives the INVTTE 
same or a different cluster) [step 159]. The secona 

I^whattodow^ 

t^seco.dus^ 
anSMSn^agetotheseconduse.s^ 

devicel*eap^^^^ 

forwardthe^n^^^^ 

TNVTIBmessaged^ 

. — > AorKnr or accent the invitation of the INVITE 
Otherwise, the second user may ignore, decline or accept me 

message as discussed herein [step 173]. 

^ are siitine at their computer, another 

to ^,few example one v*«boU,««s»^« datlliolwllere 

25 Ihat Carl wants to as.cA.ne and «>» Jou,hun in a textcnat «»^ J* 
25 max r-«.re client 11 would start by creating 

would start by using his client 11 to invite Anne. Carl s client U^oui y 
r^^rSessionse^ce^onCarrsUS W^™*^. 
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SIP INVITE message [step 73] and sod that * Anne [step 75], The INVITE message 
would be directedby Cart', KS 33 and Anne's RS 33taaceor<iaocewi.hhowme 

on-line the INVITE message would be directed to Anne's client (e.g.» Anne's PC). Anne 
^i**^*^****^******* 17 *- If Anne decides «o 
accept *e inv^ »n. WouM cause her cUent 11 .0 connect to me session encoded m 

INVTTE message [step 81] or may send a declining message to Carl's client [step S3]. 
Toinvite William. Carl would use his client to add him »uw session. Wiffiam would 
receive an INVITE, accept it in a similar manner, and join the session. 

For purpose 8 °* another example, consider a PC to phone rendezvous (e.g, see 
Hg 4) c^^iO^"™-^^*^^*^^^**" 
(user B): Carl chooses this option inbis client 11, which then sends an SIP INVITE 
rnessagetoAnr-asdiscussedabo^ 

Anne* client 11 is no, online). Upon receiving the message. Anne's routing ser*ce3^ 
ttaes mat she is off-En. bu, ma, she has asked that voice cbaa from Car. be forwarded 
to ber GSM phone. Thus. Anne's RS 33 sends the message along with the P*»° 
nttmb e, to call to a device handler , 0 specifically created to handle mis kind of INVITE 
message. The device handler 10 sea up a call leg to Anne in an eternal voice gateway 
, 12 ma, i, is affiliated with. sets up a temporary number in the gateway ma, will connect 
Carl «o me cail leg already set up to Anne if he calls fcthen sends back a reply » the 
SIP INVTTE message that tells Cart's cUent 11 tha, Ann* is temporary moved to the 
temporary number just se, up. Carl's client 11 calls the number (using some IP 
te!ephony system), hears a ring, and then Anne answers to complete the rendezvous. 

As another example, consider a phone to PC reudeivous. Assume Anne warns to 
useherGSMphonea....Anne'scUen,)mcaUWilliam. She diab his phone number 
(.his kind of double mapping is necessary since the phone system only suppons phone 
numbers as addresses, not system/network UTDs). A voice gateway receives any call 
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setup request to mis number, including Anne's call setup request It contacts a device 
handler which it is affiliated with and asks it where to route die calL The device handler 
sends an SIP INVTTE message to "William via Wimam'siJS server and RS 33. William 
accepts the incoming voice chat, which causes Ws cfient C i.e.. Wuliam's PC) to send 
back an "accepted" response to the SIP INVITE containing ihe phone number, his client 
is registered for the rendezvous in the IP telephony system he is using. William's 
touting logic in his RS 33 routes the message back to the very same device handler 
which sent the original SIP INVTTE. Upon receiving the message, the device handler 
' sends the telephone number from the message back to the voice gateway, which 

o forwards me can acc^^ 

dialogue which William decides to answer. 

As yet another example, consider a ^^phc^ to phone rendezvous. Assume that 
William wants to call Carl. He picks up his phone (Wiffiam's client) and dials Carl's 
phone number. This case is the same as the Phone to PC Rendezvous case above except 
ls that Carl's routing logic in his RS 33 notes that he is offline, and thus per Carl's 
instmctions/programming sends the TNVITE message and phone numb^ 
specified for when he is offline to a device im&^i&totoTHmB;*** 
temporarily moved" message, which makes it back to the device handler which 
originated the INVITE, then back to the voice gateway which forwards the call to the 
20 specified number. 

As discussed above, services that facilitate things like knowing the online status 
of odter usm, seoi^ your Of you are « w 7) onto status, and storing your contacts 
in a hierarchical Us. are also available. These services are provided by the following 
components: Online status service 31 and online status service proxy 51; Comae, status 
25 service 53; and Contact list service 43. 

Rgure 16 shows data structures that are kept on each user server (OS) 19 by the 
user service. This is only a rough sketch that shows the most important data elements. 
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Figure 17 shows die data structures for the contact status sendee on each counecuon 

serverin^esamernanner. Bo* of tj^da^st^canbeconsiaeredvolaukand 

^ kept in memory for efficiency™. The useWordine status is subscribed from 

fcer^nsibteUSlSbyCS^ltr^arewa^ 

CS fl^is connee.edu, touser-sdientcanur^theu^^ 

userserviee/userservicer^^ 
Bstreouest^auserthathaSB^U^^ 

Tenser data is kept loaded while a n yCS2 1 U«sh*iLmenanCSshavere.ea»d»« 
d^i.««.t«»rJoadedfxomrr^.Tte^ 

a while aom where it can be quickly loaded. 11- version aKnbu.es of the lists serve .he 
purposeo^gableu.k^wl^tour^thecachem 

verdOT rrar^of.J*<ia»as.c^o»^ 

the data stored on a US. 

to .he contact status service 53 on a CS 21. each connected user hasacontact 
Ust T*a^^i^'*~»-»** ,K ' m '~* maka ~***** 
.^.fc-tliA.--*.—.^^* Hguremshows 

database .3 and retrieved 
, one of whichis acuve at a time. If the bunded lis. is acuve, aU users except moseu. the 

only users on the seeing list can see this user's online status. 

Referring to Figure 19, in order to access the systeroWo* of this invention a 

5 auserU.logsc^oftesysu^WhentheC^lre^ 

first checks ft. password for validity. The user may have been umegistered. e* Then 
authentic* is formed. ^^^^^^^ 
1* CS must therefore ask the UMF for USD. TbeUMF25 select an available US 
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with the least load to be responsible for that UID. The CS now sets the online status for 
U, on the responsible US 19 and retrieves the contact list. In the example U, has one 
contact, namely Bi. The status for that contact must be fetched from the conesjwndmg 
US of that contact After that, CS subscribes to B, *s online status. The US 19 of the 
5 contact user Bi only replies if Bi is online. CSs and clients assume by default that a 
contact is off-line until they receive a status message. 

Figure 20 shows an example of the message sequence when a user Ui logs off 
the backend. Now the CS 21 sends a logoff message to the US 19 responsible for Ui. 
The US sends status message to all subscribers, saves the user data and unloads it 

10 Figure 21 shows an example of the message sequence when a contact Bi logs on 

and off. The user Ui is watching B, via user Ui's contact status service. When the 
contact user B, comes online, the US of user Bi sends B,'s online status to all CSs 21 
subscribed. In such a manner, a user can monitor the status of different contact users B 
throughout the system/network, without the contact users B knowing that their status is 

15 being monitored. 

Figure 22 shows an example of the message sequence when a user 7 adds a 
contact to his/her contact list and then removes it again. It is the US's responsibility to 
keep the contact list updated in the database 13. When a user is added or removed as a 
contact on another user's contact list, the user who has been added to another user's 
20 contact list receives notification in certain embodiments, as shown in Fig. 22. One user 
7 may add oiher users who are or are not assigned the same cluster to the adding user's 
contact list 

Figure 23 above shows an example of the message sequence when a user adds 
another user of the system/network to his or her blinded list and then removes it again. 
23 It is the US's responsibihty (U„ the responsibility of the US 19 of the adding user 7) to 
keep the blinded list updated in the database 13, in certain embodiments. Note that 
when a user A adds user B to his blinded list, user B does not get any notification that 
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this was done. The idea is that user B should not know he or she is on user A*s blinded 
list. Figure 24 shows an example of the message sequence when a user inverts his or 
her blinded user list This sequence is similar to the one when a user is added to a 
blinded list. 

5 Set forth in Figure 25 is a summation of database 13 operations needed for the 

contact list functionality. As can be seen, in preferred embodiments, the user server of a 
given user 7 is responsible for most actions relating to contact list functionality of mat 
particular user. 

The session service 37 handles session management. The user that initiates a 
10 session (i.e. creates a conference or initiates file transfer) owns the session. Other users 
7 get invitations to the session which contain directions on how to connect to the 
session. The owner of the session can invite other users (through the normal message 
routing mechanism), kick users out of the group, mute users so that they become 
observers, and/or end the session which causes all users to exit the session. Entry into a 
15 session is by invitation only; and this is preferably handled by the session management 
server keeping a list of users that may enter the conference. The owner of the session 
adds to this list when he or she invites other users. 

For every user 7, a certain set of data is stored. The data is kept in key/value pairs 
call properties. These can be global for everyone to sec, private only accessible for the 

20 user him self or it can be access controlled. Figure 1 8b illustrates a data structure for a 
user profile according to an embodiment of this invention. The user property service 39 
of a given user controls functionality and storage in this regard. Moreover, a "find user" 
service may be provided in certain embodiments, for enabling clients to find user IDs of 
other local cluster users by searching on their user propertie- (same properties as in the 

25 user property service 39). 

For each cluster, there will be a single scaleable, robust, relational database 13 
which contains all of the data the system uses which must be persistent. For smaller 
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setups, mis may be a single computer running a database such as Oracle or Informix. 
For larger setups where there is a very large number of users and a greater stability 
requirement, a cluster of high-performance computers reading from and writing to the 
same database win be used, and the database may, for example, reside on a mirrored, 

5 hot-swappable RAID setup. In this way, any level of re dun da nc y can be achieved as 
well as the ability to deal with practically any number of users, without losing the option 
of running a small, cheap setup. The database 13 preferably contains the profile 
information kept for each user. The database will also contain the contact list and 
blinded list for each user. The contact fist is a hierarchy of groups where a user can be 

10 part of more than one group, and a group contains all of the users it contains and 

recursively all of the users in groups it contains. Also stored in the database are the data 
for the different routing profiles for each user, along with data which describes which 
profile is currently active, etc. Each user's Inbox is preferably stored in the database. 
This is a list of messages along with information on whether they are read or unread, 

15 ordered by time of storage. Also stored is a transaction history for the messages. 

Possible transactions include ADDED, DELETED, DESTROYED, MARKED READ 
and MARKED UNREAD. The DELETED and DESTROYED transactions are 
equivalent as regards the server system (i.e. they delete the message from the database) 
but are kept as two separate transactions for increased flexibility in the client (e.g. the 

20 client could use DELETED when it wants to delete a message both from its local cache 
and from the server, and DESTROYED when it wants to delete the message only from 
the server, the different transactions will allow other instances of the client to provide 
the same end-user experience). Moreover, all settings for back-end servers are stored k 
the database in certain embodiments, as are logs from the system, both logs for 

25 administrative purposes and logs for billing purposes. All settings for each user's client 
are also stored in the database in certain embodiments, except for settings that have to 
do with the client's location, e.g. firewall settings. 



NSDOCID; <WO 00e9140A1 I > 



WO 00/69140 



PCT/SEOO/00926 



51 

Turning to scalability, let us defme a mathematical model for use in determining 
scalability. Reference is made to Table 4 below. 

Table 4- Symbols defined to use in the mrfhematical model 

SYM- DEFINITION 
BOL 

^ Set of all users. 

jsj |]Afl,i.e. total number of users 

a Number of online users. 

B(U) Contact Est for user u. It is given that B(u)CA : / 

Uu ) Blinded list for u. All users but users in LXu) can see 

u's online status. L(u) G A 

P(u) ;:-! £ Users privileged to see u's online stains. Only users^n : 
! ; ate inlowed to seenyonnne stank P<u) C A: <fffi*Q y 



"•t f > (u) or LOO arc empty) 
Ncs Number of connection servers. 

Nus I! Number of user servers. 



N 



R 



Number of user regions. The user space is divided 
into N R regions. Each region has N/N R users. 

.v Average number of contacts in any given contariji^ 

i A '■ ■ ' ' ' ' . '•' 

Assumed to be a constant - j 
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! Average number of usersin any given blinded list 

Assumed to be a constant. 

What influence N and n have on how much load the routing service causes on 
USs (CSs do not participate in routing) may be of interest We assume the following for 
simpUfication: 1) Online users are equally a^tribue^ on aU (^s. The ninnber of 
3 connected users on each CS is n/N«; 2) The work required to decide the routing for a 
' single message based on the routing logic. A; 3) The work required to send a message 
its destination, oiic* toe 

number of messages that need to be routed per user per time unit is a constant, fl. 
Given these assumptions, the routing service causes load on each US which is of the 

io order 

Since (Ai-^)-Q is constant, we can keep the load caused by me sc^c« on each 
US constant as n increases by increasing Ncs. 

With regard to connection servers 21. what influence N and n have on the load 
is induced by the contact list service on each CS may be of interest We assume the 
following for simplification: 

• Online users are equally distributed on all CSs. The number of 
connected users on each CS is nINos. 

All contact lists are of size/- 

20 . The number of events from cheats per user ^ time unit is a constant 

Such events include: Jogging on. logging off, changing user status, 
adding users to B(u). removing users from B(u), etc. As a consequence 
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ihc number of subscription messages from USs per subscribed contact 
per time unit is also constant. , 

• Following our last assumption, we assume-that the load on a given CS 
caused by events from a single connected client is constant, denoted by 

5 a. Additionally, we assume that the load on a given CS caused by 

subscription events from a single contact, is constant, denoted by /J. 

• The connected users on each CS do not have any mutual contacts with 
other connected users on the same CS. Further, no connected user has 
a contact that is connected to the same CS. This is the worst case, 
usually connected users share some contacts, i.e. some two connected 
users x and y will be interested in following the online status of the 
same contact z — users x and y share the contact z. Given mis, any CS 
has to subscribe to / nINcs usexs. 

Hereby we can sec that the load caused by the service on any CS, given these 
is assumptions, is of the order 



25 



As OL + JJ3is constant, it is clear that by adding more CSs to the network as n 
grows, the load on each CS can be kept constant. Hence, the CS part of the network is 
scalable. 

Most likely some contact sharing will occur on each CS, decreasing its load. 
However, the contact sharing will decline as N grows. This is clear because connected 
users can have contacts from anywhere in the user space A, and the chance that any two 
users share their/contacts decreases as A grows. Experience shows that in systems like 
the instant invention, users will group in cliques. In a clique, each user will have nearly 
all the others in each of the other users' contact list. (Note that the mathematical 
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definition of a clique is stronger. In a mathematical clique, each user would have all the 
other users in its contact list) The chance of contact sharing may be increased if users 
are connected to CSs in such a way that tbey are likely te be in a clique with some other 
connected user on that CS. The likelihood may for example probably be increased by 
5 connecting users to CSs by their geographical position. 

Similar to the previous section on connection servers, what influence N and n 
have on the load caused by the contact list service on each US 19 may be of interest We 
assume the following: 

• Online users and users that are on an online user's contact list, are 
io equally distributed on all USs. The number of users on each US is 

n/Nus. 

• All contact lists arc of size /. 

• The number of events from CSs per user per time unit is a constant As 
a consequence the number of updates to subscriptions that need to be 

15 sent to CSs per user per time unit is also constant 

• The load on a given US caused by events from a single online client is 
constant denoted by ft The load caused by subscription updates an a 
single user that need to be sent to a single CS is constant denoted by 

20 • The network is large enough such that N us >=f. No contact sharing 

occurs in the CSs. Thus, subscription updates for a single user have to 
be sent to/USs. This is the worst case. 

The load the service puts on any US, given these assumptions, is of the ordet 
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As with die connection servers, by adding more fj& to the network as n grows, 
the load on each US can be kept constanL Hence, the US part of the network is scalable. 

As for reliability issues, a cluster 1 is an asynchronous, distributed system 
including the following discrete components: 1) Connection Servers; 2) User Servers; 
3) User doping function; 4) Database; 3) Imenial Netwcrfc 

Clients; 8) Incra-chister servers. We assume that the Internal Network and the Database 
implement their own redundancy and achieve close to 100% uptime. To meet its 
reliability requh-exnents the Community Server Neiwork therefore has to be able to deal 
with me following types of errors: 1) client failure; detected by CS. affects only the 
client that failed; 2) Extern 

clients; detected by connection servers 21 and clients/corrected by throwing away me 
Session State on the server side and establishing a new connection from the client; 3) 
Connection Server failure, a hardware or software failure that leads to the loss of a CS; 

; detected by connected clients, and coixectedbycUentsbyreconnecu^4)UserServer 
failure, a hardware or software failure that leads to the loss of a User Server, detected 
by connected CSs and/or the UMF, and corrected by removing all mappings to the 
afflicted US from the UMF and broadcasting a request to all CSs that they selectively 
flush their UMF cache (affected CSs then throw away any session state associated with 

a the lost US 19 and reconnect to other, newly assigned USs), 5) Intra cluster server 
failure; same case as US failure; 6) User mapping function failure; detected by Uss 19, 
and corrected by the USs restarting the UMF 25. 

With regard to logging, auditing and/or traceability, all relevant events in the 
system may be logged to the database 13. These fan into two main categories: events 
5 that are of interest to the admiiustrator, and events that can be used for billing. For each 
event, the date and time of the event are stored, as well as which user was responsible 
for the event Each event has a type, and may possibly have some additional data 
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attached to it. -When logging a request made through the client to server protocol by a 
user to a CS, the IP address of the user might be stored as well. Adnumstrators may use 
special administration tools or siinple SQL queries t^ 

see which user accounts have unsuccessfully attempted to authenticate themselves more 
than once or twice in a row (to detect hacking attempts), count the number of users who 
were logged in at a certain time or over the whole day, or to see which events took place 
just before and at the time the system crashed (to try to gain an understanding of the 
reason Tor the crash). Conmnmiry operators can use whatev^ 
data from the server for billing purposes. 

With regard to security and user authentication, every registered user 7 has an 
assigned user ID in the local cluster 1 in certain embodiments of this invention. As part 
of the registration process, the user selects a password for accessing his account. The 
user presents his/her user ID and password to the cluster 1 each time he/she connects. 
As for server authentication, each CS 21 is supplied with a pubuc/private key pair. The 
public key of the pair is certified by some Certificate Authority (CA). Each time a client 
connects to a CS, it gets a copy of the server's public key and the associated certificate. 
The client can verify the authenticity of the public key by checking the certificate, and 
by verifying with the CA that the certificate has not been revoked. After receiving the 
server's public key and verifying its authenticity, the client authenticates the server by a 
cryptographic challenge-response, in a similar fashion as for user authentication. 

With regard to communications security and client-server commujneations, in 
certain einbodiments of this invention all communications between a client and the CS 
are secure. The SSH 2.0 protocol is used in all clients-server cotnmunications. SSH 2.0 
handles server authentication, client authentication, data integrity validation and data 
encryption The client connects to distinct services on the server cluster the by means of 
opening multiple SSH channels, each of which is separate virtual stream. As for server- 
server connnunications. the network that handles communications between User 
Servers 19, the UMF 25 and Connection Servers 21. is assumed secure and protected 
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from notorized access. Neither autenticauon nor encryptic*isperf<>rmedin 
communications between USs in certain embodiment of this invention, meUMPand 
CSs Co nm <nucatio M tetweenC Ss 21andUs S 19 n iay^aieSSH2.0p n «o«L 

Server authentication, user authentication, data integrity validation and data encrypt™ 
are disabled for such connections, so only the stream multiplexing faculty of SSH nerf 
tensed. C^mmunSeauc™*^^ 

^W^w"^^*-*-^**-*- ™ eSSH20 P ro,ocol,,,aybe 

for sach cc^nunications, and mumal server and^ca&.nperfonBedbyn.eansof 
pabBc/privatecrvptograpny^dkeycerfftcates. Wimregari.opbydcaJsecux.ry, 

nenvcA routers, bridges, network wiring and any other pamof.cluaerl.nceds.obe 
physically secured from unaumorized access and Bnrn^»gl»y»«C<>n a nu m ty 

compromised, since an, par, of the cluster may contain or cany sensitive mfomumon, 
sachasCS-sprivatel^us^sprivatei^^ 

By see aU connected clients' traffic in cleartext, and also contain their own pnvate 

keys to clear**. *^C~^S~~.-^»<~^*" t * 

secured Interne, and handle all dent communications, they will function as ft~*. 

^ r« m »H hrtween the two networks. In certain 

me secure fatranet There U no routing perfrained beroeen me w 

anb0 d ta en B ,Connecuon Servers ate able to log every conn^on^connecuon 
attempt. Log entries include such information as .he date and time of day of the 
connection attempt, source IP number, user ID used for an, atahentication atiemp* and 
me reason for aufcentication failure. For successful connections. Connection Servers 
additionally log me time of disconnection and the amount of date tiansferred in each 
direction. Ue^«>^^ i *^^^^^ V< ^ ™ 
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and audits traffic from the Internet destined for the Dm 
hacking and to keep track of any hacking attempts. 

Settings for each component of the back-end are preferably stored m the DB, 
from where the component reads them upon startup. These settings axe preferably 
5 configurable from the admin tool, which has a connection to each back-end component 
and notifies it of changes in settings as is necessary. Figure 26 illustrates the admin 
tool's location in a cluster 1. Adding users to the application and removing users from it 
is handled by a separate admin tool which basically issues a new UID, then writes the 
user's information into the database. It shall be possible to run this administration tool 
10 from the command tine, for use with CGI programs etc. 

As can be seen from the above, a user 7 is able to create new profiles, delete 
profiles, edit profiles etc. and he shall be able to set v^ch proffle is currendy active. 
Smart routing is based on the user's currently active profile and basically means mat 
whenever another specific user tries to contact the user using a specific mode of 
15 communication that user will be routed to a conversation endpoint or message 

repository which can handle that mode of cornmuuication. Based on settings in the 
profile, the other user could be routed to an auto-repHer which responds that the user 
doesn't like him and doesn't want his calls, or be put through to the user's GSM etc. 

These modes of commiinication/conversation types shall be available: text. 
20 voice, and video. These message types shall be available: Voice (VM), Short text 
message (STM). Email (EM). Notification (sent to notify of the delivery of messages 
other than STMs) (NM). The following devices may be supported. We list which types 
of messages they are repositories for. which types of conversations they can take part in. 
and which types of messages they can send. 



25 
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TableS. 

Device Repository far. . Endpointfor 

.. these message these 

"■ , \ types _ 



conversation 
types 



Can send 
messages of these 
types . 



Text, Voice 
Voice ... 

Voice . 
Text, Yoke 



STM 



STM 
STM, EM 



Inbox STM, NM 

client 
Standard 
phone 

phone STM,NM 

Auto-replier 
Web page 

Pager STM,NM 
Eirmil client STM, EM 
Voice VM 
mailbox 

Fax machine STM, EM 

It shall be possible to create additional devices as needed (e.g., conversational 
aoent) As for the devices above, the auto-replier device is locally a device which the 
uler 7 can set up to reply differently to different users, losing voice and/or texL This 
device is an integral part of the instant systenVnetwork. In the case of voice 
conversations, only the client 11 is able to initiate a voice conference between more 
than two users. The inbox receives all STMs sent to a user, as well as notifications of 
delivery of messages («*. when the system routes an email to the user's fax). The user 
can specify which types of message deliveries he wants notification of. The client can 
give access to the inbox, and notify the user of new messages arriving in the inbox. In 
the^ematuserAtriesto^ 

type that user B does not support (i.e., user B has no device capable of participating m 
the mode of communication or receiving *,^t»***^W**t,*«. 
A of this. 
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As for text ccmferences, such conferences can handle tens of users per 
conference. The user who iiutiates the conference preferably has ownersnrp rights hi 
the conference, which gives that user the ability to invite users to the conference, kick 
users from the confeience and make u^^ With regard to voice conferences, 
such conferences can preferably handle no less than die number of users that me MCU 
or equivalent that the application depends on can handle. The user 7 who initiates the 
conference preferably has ownership rights in tJieconf<^ce, which gives hm^erAe 
ability to invite users to the conference, kick users txom me conferenrc^ 
silent. As for web conferencing 

able to join a text conference or a voice conference with all of the other users browsing 
the same web page as him/her. In web conferences, no user has ownership rights. Web 
conference groups have a maximum size of X users (which can be set by administrators 
of the application). If there are more than this many users viewing the same web page, 
they will be split into groups of no more than X users. The user interface for web 
conferences may make it easy for users to create meir own text, voice or video 
conference and to invite users to this conference. It shall also make H easy forme user 
to see which of the other users in the conference lavemecapabffity to joinavoice 
cbnference or a video conference. 

With regard to voice mail integration, a user 7 can enumerate the contents of 
his/her voice mailbox through the application (i.e., see how many messages there are, 
when they arrived etc.) and administer his/her voice mailbox (i.e., delete messages, 
etc.) A user 7 can also to any of the messages in his/her mailbox using the application, 
A user 7 can also send messages using his/her standard email program, from the 
application (e.g., by clicking on a contact's e-mail address). It may be possible for the 
usertogetnotfficationofwhente Ifthereis 
new email, me user can easily be able to make the system/network open his/her email 
program to read the messages. Apart from this functionality, the appUcation may 
forward different message types to the user's e-mail box. The user can have an email 
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address which is specific to the system/network of this invention, this being done so ihat 
the system/network can route email, and also for anonymity. 

The system/network of this invention is preferably designed to be accessible via 
many different clients/users. The functionality of the application back-end can be 

5 accessible from any client (although bridging work may be required). Several clients 
fafl within the scope of the application- The "full cHent" features text and voice 
capabilities, and is a standard GUI program with a persistent connection to the server. 
This type of client is the one we are usually referring to when we say "a user shall be 
able to do X". i.e., this type of client is the one that allows the user to do X. Other 

io clients are either stripped down versions of this one, or very limited clients. The "thin 
client" is a stripped down version of the full client which lacks one or more of its 
features (e.g.. audio chat). The "web client" is a very basic client to the application 
which enables users with nothing more than access to a forms-enabled browser to send 
anyone in the community a page. There is no requirement of being able to receive 

15 pages via the web etc. The web client may optionally also enable the user to switch the 
profile currently being used. Optionally, the web client may enable users to view the 
contents of their inbox and read received messages. The "phone client" is a client 
which allows the user to phone a given number {& la voice mail) and switch the profile 
currently being used. 

20 There can be, e.g., two categories of users that access the application. For 

paying customers (U., telco end users) the requirement is made that no matter where 
they log on to the application, the user experience is identical (i.e., no data is stored at 
the client side). This requirement is not made for Internet end users. 

Back-end administration can be manag able at least through command-line tools 
25 or equivalent and optionally through user-interface tools. How registration of users is 
handled may be decided on a per-telco basis; in one case it might be through the expficit 
entering of data and running of aoministration tools by a telco employee, in another it 



BMSDOC1D: <WO Q069140A1 I > 



WO 00/69140 



PCT/SEOO/00926 



62 

might be through a CGI script or equivalent running the administration tools with data 
gathered directly from the user. 

One aspect on the back-end regarding adminis tration is the logging of 
information. It may be possible to log every detail regarding the operation of the system 
which might be pertinent to the operator. Which details are logged shall be 
configurable via an administration tool It shall be possible to easfly import log data 
from the system into other software packages for analysis and archiving. 

In certain embodiments of this invention, as many parts of the system as possible 
may have well-defined interfaces to the rest of the system and be as self-contained as 
possible, thus facilitating a plug-in methodology in the implementation of the system. 
This is so the implementation of the various parts of, for example, telephony 
integration, can be split among several separate groups. It is also made for future 
compatibility with as-of-now unrelated systems, e.g., the conversational agent 
technology. 

The application can provide users with a single, centralized address book which 
stores user information on every user in the community. This address book can store, 
e.g., each user's full name and email, community name, and user ID. It may optionally 
store other things such as interests, home page URL, telephone numbers and such. The 
community name and email can be public information. For the rest of the information, 
the user can define which users are allowed to view it and which not, by specifying 
groups or inverses of groups along with users and combining these with boolean 
operators. Users do not have to be able to browse the address book (i.e., page through 
it) in all embodiments. They can however be able to find users in the address book 
based on searches for whole strings or part of strings in the name, email and community 
name fields. Also, it may be possible to find a user based on the whole of his user ID. 
If many users in the address book fit the search pattern, the user who initiated the search 
shall be presented with all of these and asked to choose between them based on as much 
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additional information on each user as can be given. For example, once user 
Snooglepops has found user Muffin in the address book, Snooglepops can add Muffin 
to his personal buddy list (i.e. contact list) and also can send Muffin a page without 
adding him/her to the buddy list, as well as being able to request that Muffin join a 
conference. 

The buddy list (aiu. contact list) is a set of users. These users can be organized 
into a hierarchy of groups by the user. Users may occupy more than one group. The 
user can create and destroy groups, and add users to or remove them from groups, as 
well as being able to move or copy users between groups and move groups from one 
place in the hierarchy to another. Groups are containers for users and groups. The 
following groups exist by default 

Tabled. 

Everybibdy V - This group is composed of abusers mat belong to the 

: -'fi^ same community, whetherthey are currently on-line or 

: " not This group is not visibfc.m the user interface, but 

Buddies This is the sum of all your buddies, the root of the 

buddy list hierarchy. 
•ISvisibieVTS " ; This is a special group whkh me user can add 
%i /i:v;i^:^T an1»yWu*ers.to. Vtasftm group shall notbe able 
* f "\^? to1le;u^1o^ 

i. ■ ajy^ys jawing themu^^eSserisoff-Hne)andno 

messages from users in ihisgroup ever reach the user 



f ■•..••-•.V 



1 (al&ough to the annoying user sending the message 
^1 . nofliing will indicate mat jhe'aiessage was not 



reeved). This group is nbt i^ 
' :i v-- hierarchy but m a separatejuerarchy. 
Frequent"" This is a group composed of the X last users the :user 
contacts sent pages or initiated conferences with, where X is a 

user-settable preference. This group cannot be used for 
access control. 

A user can nave the option of getting a notification whenever another user adds 
him/her to the other user's buddy/contact list. Moreover, by glancing at the buddy list. 
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the user can see the online status of his/her buddies. The buddy list can provide visual 
notification of changes in the online status of buddies, as well as providing an optional 
user-settable audio notification. The user can view the information stored in the global 
address book for any user in his/her buddy lisL 

i Asforpagmg,auseicansendsh^^ 

buddy list and to any user that he/she fuids usixig the addr^ book. Whetherornot 
these messages ate seen by the receiving user depend on the recipient's online status 
- and on whether or not he has made himself invisible to the sending user. The default 
way ;of receiving messages is through the client. Apart from this, users can specify a 
0 GSM phone number cai^^ 

the following ways (user-settable): 1) The user may specify that all messages that 
would have been let through to the client by the user's RS 33 be forwarded to me GSM 
phone. 2) The user may specify that all nuissages that arrive while the user is away 
from his/her temrinal or off-line be forwarded to the GSM phone. 
15 There may be a maximum size for short text messages, or short text messages 

may be truncated when forwarded to a GSM phone through. SMS. Which is done is a 
design decision. When sending a short text message, whether replying to a message 
sent by another user or not, the user can select one of his/her pre-configured stock 
messages to use as the body of the message. When the user is paged by a user that is 
M not part of his/her buddy list, it may be possible for the paged user to add the paging 
user to his/her buddy list and also to reply to this message easily without adding him to 
his/her buddy list. When a user is paged, there can be an easy means for that user to 
invite the sender of the page to a text or voice conference. In certain embodiments, 
messages maybe denoted urgent. In certain embodiments, it may be possible for a user 
25 to choose mnlbplerecipients for a message, based on groups of users and individual 
users. The total number of users ;that it b possible to send a message to can be Uinited 
to prevent use of mis feature for spamming. 
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There can be two different user interfaces for initiating conversations or sending 
messages to another user, one for inexperienced users and one for experienced users. 
The one for inexperienced users may take more time to operate but can be easier to use 
with more helpful descriptions of actions and more pictures etc. to help the user along. 

The user's client preferably can display a list of all past outgoing and mcorning 
messages, along with at what date and time they were sent, to/from whom, and what the 
contents were. The user shall be able to delete messages from this log to save space. 
The user shall be able to limit the messages displayed by one of two criteria, ot a 
combination of both: whether they were outgoing or incoming, and to/from which user 
they were. Also, it may be possible to display only actual messages (no notifications). 

Short text messages (STMs) sent to a user's inbox can be readable directly from 
the Inbox. In the case of notification messages which notifyof the delivery of a 
message to some message repository, it may be possible for the user to ask for the 
application to retrieve the message. The application can then check the message 
repository for whether the message stffl exists, and retrieve the message if possible. 
This on.be possible in some cases for voicemail and email, but not for fax messages. 

A user can set up an assortment of stock messages ("I'm away", "I'm busy", 
etc.). An automatic reply is when one of these stockmessages is used automatically by 
the application on behalf of the user. Every user can have an online status which 
defines whether or not that user can be reached and which auto-reply is used when 
another user pages him/her (possibly no auto-reply is used and the user is free to answer 
for himself). For this version of the application, there can be a fixed set of online 
statuses for a user to choose between, as in Chart 7 below: 

Chart?. 




OnHnebut " * ~ ~ Only urgent messages get through immediately, 
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occupied 



others are auto-replied with a stock message the 
user can choose and will be shown to die user 
when he changes to the M online and available" 
mode. 

Messages do not get through immediately. The 
user may choose an auto-reply for messages sent 
to him while in this mode. 
Same as previous. 



The user may specify users or groups of users that can get through to him/hear 
even if his online status is do not disturb. Any of the groups defined in the buddy list, 
or the inverse (i.e., all users not in the group) of those groups, may be used to specify 
this. There can be one generic ready-made stock reply for each online status available, 
s There can also be one ready-made stock reply for each online status which indicates that 
the message has been forwarded or duplicated to the user's GSM phone through SMS. 
The user can choose whether or not to let senders of messages know that their message 
was routed to his/her GSM phone. No requirement is made of being able to answer 
messages using SMS, or of being able to send a message from an SMS system to a user. 

10 With regard to text conferencing, a user 7 can send any user on his/her buddy list 

or any user that he/she finds using the address book a request to join a text chat 
conference hosted by the originating user. The request may be accompanied by the 
user's explanation of why it is made. When receiving a request to join a chat 
conference, the receiving user can choose to join the conference or not to join the 

15 conference, or can choose to ignore the request (this is what happens when you are 
invisible to a user, and that user invites you to a conference). The user's response may 
be accompanied by his reason for responding as he/she does. Once a conference has 
started, die originating user has special privileges within the conference, and can invite 
additional users to the conference (may be accompanied by an explanation), kick users 

20 from the conference (may be accompanied by an explanation), and/or give or take away 
the right to speak in the conference. All users in the conference can use text to chat, 
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and the conference shall display a history of the messages sent by the different users 
(e« IRC etc.). All users can also emote (as in IRC) their feelings in an easy way, i.e. t 
to let other users know they're smiling. Text conferences may be able to handle at least 
20-30 users. When the user with special privileges quits me conference, the conference 
is preferably disbanded in ceitam eanrjpaiinents. - r 

m voice corrferencmgernrxHto 
the added abiUty to chat using voice. When multiple iisers speak aic^,meirser^ 
inputs are mixed together to form the output Audio quality may be dependent on the 
codec used and possibly on the bandwidth available. It is presumed but not a 
requirement that the GSM codec will be used Only users who have the capability to 
receive and send voice signals can participate in a voice conference. 

As for video confexciidng between users 7, a video conference is a voice 
conference with the added ability to see the user who is currently speaking loudest 
Only users who have the capabiUty to receive and send voice and video signals can 
participateinavideoconference. Another option can be the implementation of Web 
Conferencing between users 7. 

The application is rimed atusers who have access to the Internet and m account 
with a telephone company, and have received .heir application from lie telephone 
company. These users are anything from novices to veterans who wish to use the 
Intent for communication. The application is also aimed a. users who have access to 
to internet and have received their application over the Internet (not through a 
telephone company). These users are anyuung from novices to veterans who wish*, 
use the Internet for communication. 

In practice, coinmunity operators ate the technical people at a telephone 
company. They can be expected to use command-line tools to administer the system, 
set up supporting gateways and servers, etc. and are trained in doing oris kind of job. 
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In certain embodiments, end user reqairements f or a cUent of a user 7 may be as 
follows: 

• 28.8 baud modem connection, higher bandwidth for voice depending 
on codec 

• Wiiidows95ornewer.WmdowsOTornewer,Wmo^wsC^or 
MacOS operating system 

• 16 Mb of memory (4 Mb for Windows CE version) 

The back-end software can run on Windows NT and several of me mamsn^ 
Unix operating systems (at least Solaris). It can scale well as more money is thrown at 
the server machines (number/speed of processors, amount of memory, amount of 
bandwidth, speed of I/O). 

In certain embodiments, the chent-side application can work through a SOCKS 
firewall without systo 

other firewalls by having the system administrator open a very limited number of ports. 
The clieia-side app^^^ We assume that me instaUation 

program for a feature-rich (although not necessarily fuU-featured) version may fit on a 
standard floppy disk (1.44 Mb). The application can have a markedly fast startup time, 
and its UI can be responsive under aU circumstances. 

The overall robustness of the client-side application may be comparable to other 
end-user software. Specifically, it may: 1) Notify the user of any error messages that 
are relevant to him in plain language. Offer the user to try to reconnect automatically 
in cases of a lost connection; 2) Notify the user when the application's back-end 
software has been updated, and point the user to a place to download the new version of 
the client software; and/or 3) the client software can automatically download and install 
new versions of itself when it is connecting and finds that the application's back-end 
has been updated. 
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example eiDbodhiieiits, it is to be understood that this disclosure is only illustranveatid 
^laryofthep^tmvetuion. According*, it is nuendod invcnuoab. 
limited only by the scope of the claims appended hereto. 
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WHAT IS CLAIMED IS: 

1. Aservernetworkforc^ 

with other users, the network comprising: 

first and second server clusters, each cluster including at least a user server for 
perfonmng user services awl an Cluster serve, for connecting to remote iBra- 

cluster servers in oiher clusters; 

said user server in said first duster including a .outing service for a first user 
assigned to said rim duster, and said user server in Sid second cluster including » 
routing service for a second user assigned to said second cluster, 

whereto the first user can send a conununication invitanon message or request to 
the second user without knowledge of the type of chent >J*n being udlized by the 
second user, wherein the message or request is forwarded to the client of .he second 
user via said user server in said first duster, said intra-cluster server in said first duster, 

. . ..^j ^i 11Q tPT and said user server in said second 
said ultra-cluster server in said second cluster, ana *uu u* 

is cluster; and _ , 

wherein said routing service for the second user in the user server of sard second 

cluster forwards the invitation message or request to the client of the second user. 

2. IT* network of claim 1. whereto the client of the second user conprises one 
20 ofapersc^emiipuler(K3.aiii^ 

3 The network of claim 1, wherein each cluster further comprises at least one 
connection server for connecting the cluster to respective clients of respective users, and 
each cluster further comprises a database from which user servers may access user 
25 information. 

4. THenetwork of claim 3, wherein each cluster includes a plnraHty of user 
servers, aplurality of intra^luster servers, and a pluraUty of connection servers. 
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5 The network of claim 1 , therein in each cluster said user server performs 
routingsemc^ 

statuses of other selected users in ihe network. 

5 6 The network of claim 1, wherein the first iiser is regis^ 

cluster and given a unique user identification (UID) that includes a cluster identifier 
identifying only the first cluster, such that *.IlID*il-fh---.--^»» 
unique ID within the network; and 

wh ^ein the second user is registered with the second cluster and given a »»q»e 
,o user identification (U1D) that includes a cluster identifier identifying only the second 
cluster, such that Ihe UID of the second user constitutes a globally unique ID within the 
network. 

PC to PC communication, 2) voice chat using PC to PSTN phone communication, and 
3) voice chat using PC to mobile phone communication. 

computer (PC) as a client, the first and second clusters enable Ihe firs, user and second 
user to communicate with one another in each of the additional follow manners: 4) 
pages using PC to PC communication. 5) pages using-PC to SMS eommn.ic.tion. and 
6) web conference- 



25 



9. A method of creating a communication session between first and second 

users, the method comprising the steps of: 

a client of the first user creating a communication session in a user server of the 



first user, 
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the client of the first user encoding an address of the session into an invitation 
message; 

the client of the first user sending the invitation message to a user server of the 
second user, through at least one intermediate server, 
5 a routing service of the second user on the user server of the second user 

forwarding the invitation message to a client of the second user; and 

the client of the second user accepting the invitation message and connecting to 
the communication session. 

io 10 f The method of claim 9, wherein each of the user server of the first user, the 

user server of the second user, and the at least one intermediate server are all within a 
first cluster of servers, and wherein each of the first and second users are assigned user 
identifiers (UIDs) which include a cluster identifier therein. 

15 11. The method of claim 9, wherein the comrnimication can be each of PC to 

PC, PC to PSTN phone, and PC to mobile phone, depending upon the client currently 
being used by the second user, and the first user need not know the type of client 
currently being used by the second user at the time the invitation message is sent. 

20 12. The method of claim 9, wherein said step of the client of the first user 

sending the invitation message to a user server of me second user, through at least one 
intermediate server, does not require that the first user or the at least one intermediate 
server know a network address of the second user such as an TP address or a phone 
number, whereby communications may be set up between the first and second users 

25 while mamtaining a significant degree of anonymity. 

13. A method of estabh'shing a communication session between first and second 
users, the method comprising the steps of: 
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providing at least one server cluster, and providing a user server for the first user. 

and a user server for the second user, 

a client of the fust user sending an invitation message regarding the 
connnunication session to the user server for the second user via a omnection server, 

the user server of the second server detenmrung whether to forward the 

depending upon an online status of the PC of the second user, and die user server of the 
second server forwarding the invitation message to oneof the PC and the mobile phone 

accordingly; and 

ft. second user receding the invtaoon tnessage ™ the second thePCortnobue 
phone and accepting the invitation, 

14. A network comprising: 

a first cluster and a second cluster, 

each of the first and second clusters including a plurality of user servers in 

eternal user clients, and at least one ^^^forcon^^Z^oi^ 
clusters of the network; and 

knowing an IP address or phone aumber of the second user. 

,5. T^neWotkofclaimRwhaeinthetotusercansendaninviuaon ^ 

n^ageregardingtnese^on.othesecondu^^^ 
(UID) of the second user that includes a chaster identifier. 

16 The network of data 14. when the clusters and ft. network enablethe 
„nication session between A. to. and second user, ,o be each of: l)te»chat 
using PC to PC communication. 2) voice chat using PC to PSTN phone coaununtcatton. 
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and 3) voice chat using PC to mobile phone communication, depending upon the clients 
currently in use by the respective users. 

17. A method of logging on to and using a network including a plurality of 
5 cluster servers, the method comprising the steps of: 

providing a client being used by a user, 

providing a cluster including a connection server, at least one user server, a 
mapping function, and a database; 

the client sending a log on request to the connection server; 
10 the connection server checking an entered password for validity; . 

the connection server requesting a user server ID from the mapping function, and 
the mapping function selecting a user server in the cluster for the user; 

the connection server setting a* online status for the user on the selected user 
server; and 

15 the connection server subscribing to another user's online status so that the user 

can monitor the online status of die another user. 

1 8. In a network including a plurality of server clusters, a method of a first user 
monitoring a status of a second user, the method comprising the steps of: 

20 providing a client for the first user that is in communication with a first 

connection server; 

providing a client for the second user that is in communication with each of a 
second connection server and a first user server; 

when the client for the second user logs on to the network, the second connection 
25 server forwarding status information indicative to the log on to the first user server; 

the first user server forwarding information regarding the status of the second 
user to the first connection server; and 
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the first connection server forwarding information regarding the status of the 
second user to the client of the first user so that the first user can monitor the status of 
the second user. 

. '■'"'~tr'' 

19. The method of claim 18. further comprising the step of the second user 
adding second and third users of the network to a blinded list relating to the second user 
so as to prevent the second and third users from monitoring the status of the second 
user. 

20. The method of claim 18, wherein the status of the second user includes 
whether or not the second user is logged on to the network. 
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